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I. Introduction 
During the summer of 1980, work began at the Engineering and Research 
Center, 8ureau of Reclamation, to develop a compu t erized method for 
analyzing Lake Powell water quality data. Lake Powell, in southeastern 
Utah is formed by Glen Canyon Dam on the Co lorado Ri ver at Page, Ar i zona. 
This work was carr i ed out by ~lr. Greg A. Keller under the supervision of 
Mr. David H. Merritt in the Colorado River Water Quality Office. By Ju ly 
of 1981, two computer programs, named POWELL and POWPLOT, had bee n 
produced. This document is inte nded to provide guidance for the user of 
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Figure 2. _ Areal extent of Lake Powell and location of sampl ing 
s ta t ions . 
1. 1. O. Purpose 
Since 1971, the Bureau of Reclamation has maintained a monthly 
sampling program . for water chemistry and temperature at Lake Powell . 
T~e data from thlS sampling program, in its unprocessed form, is not 
dnect1y useful to anyone but an experienced 1imno10gist. The purpose 
of the programs discussed in this guide is to generate practical 
output from thi s r~ ·1 geochemi stry data. 
1.2.0. Application 
T~e computer-refi ned output produced by programs POWELL and POWPLOT 
wlll. ~.rovide an easily interpretable reference to the water quality 
C?ndltl.on of Lake Powell. Also, this output may be used in conjunc-
!10~ wl.th some typ.e of hydrologic modeling system or simply as an 
1 ndl catlOn of changl ng reservoi r sal i ni ty. 
II. Input 
The prima ry input data for programs POWELL and POWPLOT consists of 
monthly water chemistry data collected from seven stations on the lake. 
Water samples are taken from each station at 50-foot depth intervals. 
Temperature and di ssol ved oxygen content are determi ned on shi pboard 
wh il e the rema i ni ng sample is submi tted to a 1 aboratory for a comp1 ete 
major constituent ion analysis. After the resulting chemical analysis 
data has been compiled, a report is sent to the Colorado River Water 
Quality Office, E&R Center, Denver, Colo. 
2.1.0. Format of Year Data Files 
After receipt of the chemical analysis reports, the data is formatted 
and entered into program-accessible computer files. These files are 
arranged to contain up to 12 months of data. Each month's data will 
conta in: 
1. The month and year that the samp1 es were taken 
2. The lake surface elevation for that r.lonth 
3. The number of sampling stations 
4. The locations of the sampling stations 
5. The number of samples taken at each station 
6. Sample data (each station will contain data for): 
a. Depths (50-foot i nterva 1 s from bottom) 
b. Temperature 
c. Total dissolved solids 
d. Total dissolved oxygen 
e. Calcium ion concentration 
f. Magnes i um ion concentrati on 
g. Sodium ion concentration 
h. Potassi um ion concentrati on 
i . Carbonate ion concentration 
j. Bicarbonate ion concentration 
k. Chloride ion concentration 
1. Sulfate ion concentration 
The data is stored in consecutive month blocks starting with January 
and ending with December . The first two columns of every record in 
the file will contain a two-digit integer (01-12) to identify the 
month that the samples were taken. The fi rs t card of every month's 
record wi 11 be blank except for the month lD in the col umns 1 to 2. 
Cards 2, 3, and 4 are "Data" cards that specify monthly variables. 
(See section 2.1.1). 
After these fi rst 4 cards, 8 groups of 12 cards each wi 11 be needed to 
comp 1 ete a month's record . Each of the 8 groups wi 11 correspond to a 
station. Each of the 12 lines will contain values corresponding to 
cons tituents "a through 1" item 6 above. Therefore, each month's 
data will require 100 cards of space [(12 x 8) + 4} = 100] . 
The 1 ast ca rd ina years data fil e wi 11 have the number 13 punched in 
columns 1 to 2 to act as an en~-of-file flag. A card-by-card analysis 
of a YRFILE (year data fIle) IS presented in the following sections . 
2.1.1. "Data" Cards . 
Card No.1. - Purpose : To specify the month that the samples were 
taken. 
Columns 1-2. - (12 - format specification) Two-digit month iden-
tificat i on (01-12). 
Columns 3-S. - ~ .. • Blank. 
Card No.2. - "Data" card No . 1. Purpose : Title of month, lake 
elevatIon, number of sampl ing stations. 
Columns 1-2. - (12) . Two digit month ID. 
Col umns 3-S. - punched as "~DATA~". 
Columns 9-19. - (AI0). "Month~Year~" . 
Columns 20-23 . - (14). Lake surface elevation in feet above 
sea level. 
Columns 24-26. - (11). Punched as "LlLlS" (number of sta -
tions) 1/ 
Columns 27-so. - ~ ... blank. 
Card No . 3. - "Data" card No.2 . Purpose: To specify locations of 
sampl1ng stations (River miles upstream from Glen Canyon Dam). 
Columns 1-2. - (12). Two digit month ID. 
Col umns 3-S. - Punched as "IIDATA\l." 
Columns 9-4? - (SI4). Eight four-di git integers correspondi ng 
to the dl stance of each sampl ing stati on from Gl en Canyon 
Dam 2/ 
Columns-41-S0. - ~ ..• blank . 
Card No.4. - "Data" card number 3. Purpose : To specify the 
number of samples taken at each station. 
Columns 1-2. - (12). Two-digit month ID . 
Columns 3-S. - Punched at "WDATA\l" . 
Columns 9-40. - (SI4) Eight four-digit integers corresponding 
to the number of samples taken at each of the eight stations.3/ 
Columns 41-BO . - ~ ••• blank. -
1/ Only seven sampling stations now exi st at Lake Powell. The data for 
The eighth station, Cataract Canyon, is needed for the programs to run 
properly. Until regular sampling begins at Cataract Canyon the sample 
data for th i s station is a duplicate of the Hite station data'. 
y Th~ sequen~ e of ~his data is specified in table 1 as the order of the 
sampllng.statlons ; I.e . , the first four-digit integer on card No.4 will 
~e the dl stance of the Wahweap stati on from Gl en Canyon Dam , and the 1 ast 
Integer on the line will be the distance from the Cataract Canyon station 
to Gl en Canyon Dam. 
Y Samples taken at 50-foot-depth intervals from bottom elevation at each 
station. The station sequence i s determi ned from table 1. 
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2. 1.2. Station Cards 
The cards that succeed the fourth card and precede the last ca rd in 
a YRFILE are referred to as station cards . The station cards will 
contai n the numeri ca 1 s ampl e data coll ected from each of the 
stations. These cards will use a five-character code in columns 3 
to S to identify the data contained on them. 
NMON equals the number of months of sample data contained i n a 
particular YRFILE . (12 ~ NMON ~ 1) 
Card No . 5 - [NMON x (100)J. Station cards. Purpose: Individual 
sample data input. 
Columns 1-2. - (12) . Two digit month ID. 
Columns 3-6, "LlSSS". Where SSS is a three character code to 
specify the station where the sample was taken. See table 1 in 
this section, for a listing of stat ion codes. 
Columns 7-S. - "CC". Where CC is a two character code corres-
ponding to a particular constituent. By using a combination of 
these codes, it is possible to specify exactly what the data on 
any particular line represents. See table 1 for a listing of 
constituent codes. 
Columns 9-S0 . - (12F6.0 or 12161. Individual sample data. The 
first card for every station will contain a series of integers 
to specify the depths at which the samples were taken. These 
depth values are the distance from the lakebed elevation of 3140 
to the elevation where the sample was taken . The values ar e 
entered starting with the bottom sample and working upward to 
the surface elevation at 50-foot intervals between samples. All 
the data except the depths will be in real number decimal forn.. 
The F6 . 0 format allows the decimal point to appear anywhere 
in the six spaces of the field. In practice, the decimal 
points are located in cOlTl11On columns so that the user , at a 
glance, may determine whether the data value is in the correct 
pos i t i on to be read . The integer values for the depths shoul d 
be entered right justified with enough blanks on the left to 
sufficiently fill the field . The ordering of the station cards 
shoul d fo 11 ow the sequences shown in table 1. Thi s sequenci ng 
of the cards is cruc i al to the operati on of the programs. A 
correctly sequenced and formatted YRFILE is listed in 
appendix B. 
Card No. [NMDN x (101)J - Last card in YRFILE. Purpose: Stop read 
fl ago 
Colilmns 1-2. - (12) punched as "13" to indicate end of file. 
Table 1. - Station card codes 
Order and locations of sampling stations and corresponding three-letter 
codes for columns 4 through 6 . 
WAH - Wahweap Bay 
COF - Crossing of the Fathers (23 mi) !/ 
OAK - Oak Canyon (56 mil 
CHA - Cha Canyon (62 mil 
ESC - Escalante River (74 mil 
BFG - Bullfrog Bay (105 mil 
HTE - Hite Marina (153 mil 
CAT - Cataract Canyon (170 mi) Y 
Constituent codes 
(columns 7-8) 
DP - Depths ;JJ 
TP - Temperature if 
OS - Total dissolved solids (p/m) 
DO - Dissolved oxygen content (p/m) 
CA - Calcium * 
MG - Magnesium * 
NA - Sodium * 
K+ - Potassium * 
C3 - Carbonate * 
H3 - Bicarbonate * 
CL - Chloride * 
S4 - Sulfate * 
I I River miles upstream from Glen Canyon Dam (measured on the thalweg). 
'll No samp 1 i ng s tati on now exi s ts at Cataract Canyon. Data for Cataract 
Canyon i s a duplicate of the Hite station data. 
31 Depths of samples from 1akebed (3140 feet minus sample elevation in 
Teet above sea 1 eve 1 ) • 
41 See section 2.3 . 0 for information on how to specify a temperature 
s ca 1 e (OF or °C). 
* Ion concentration in equivalents per million. 
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2 . 2.0 . Volumetri c and Surface Area Data for Program POWELL 
In addition to the individual sample data , program POWELL requires 
vol umetri c and surface area i nformati on to execute correctly. Two 
file s, named VDATA and ADATA , respectively , will contain values for 
the total lake and sectional areas of Lake Powell. This numerical 
data is entered as a constant set of values. The actual lake volume 
and area is computed within the program as a function of the variable 
lake e levation . The computed volume and area data is then used in 
computations involving the ~amp1e data. 
No alteration or modification of these files is required to run the 
program . The only requirement is that these files must be made 
ac cessible to the program through operating system commands at 
execution time. A complete listing of files VDATA and ADATA is 
provided in appendix B. 
2.3 .0. - Use of File PCODE 
In an effort to make programs POWELL and POWPLOT more universal, an 
input file named PCODE was created. The purpose of this file is to 
specify certain parameters that may vary from run to run without 
altering the main program file. This file must also be made available 
to the main program at the time of execution. Text instructions are 
incorporated into the file structure. A listing follows: 
BEST DOCUMEN1IAVAllABlE 
LISTING OF FILE : FeDOE 82 / 01 / 21 . 16 . 2B , 12. 
THIS FILE CONT AINS NECESSARY DATA FOR PROGRA MS POWELL AND PQWPLOT . 
THE DATA IN TH IS FILE WIll SPECIFY : 
(1) THE NUMBER OF MONTHS TO BE READ FROM A YE AR FILE . 
(2) THESE MONTH(S) .(SP ECIFIEO AS INTEGERS O~·'2) 
(3) HOW THE TEMPERATURE DATA IS RECORDEO IN A YEAR FILE. 
S ( CelSIUS OR FAHRENHEIT DEGREE S) 
9 (4) THE GEOCHE MICAL CONSTITUENT TO BE PLOTTED ON 
10 THE Z-AXIS. (FOR PROGRAM POWPLOT ONLY) 
" 12 THE GEOCHEMICAL DATA IS READ FROM YEAR FILES BEGINNING WITH JANU AR Y AND 
PAGE 
13 ENDING WITH DE CEMBER . FROM ONE TO TWEL VE MONTHS MA Y BE READ FROM A YEAR FILE . 
14; WHEN SPECIFYING MONTHS . THE SECOND MONTH MUST BE GREATER THAN THE FIRST BUT 
15 NOT NECESSARIL Y CONSECUTIVE 
•• 
17 THE CONSTIT IJENT PLOTTED MUST BE THE SAME FOR ALL MONTHS DESIRED FOR ANY ONE RUN . 
18 I . E . TOS FG .~ JULY 11 AND D . O. FOR JUNE 7 7 CANNOT BE COMPLETED IN A SINGLE RUN. 
•• 
20 COLUMNS 6 AND 7 OF THE FIRS T DATA STATEMENT SHOULD CONTAIN A TWO DIGIT 
INTEGER SPECIFYING TH E NUMBER OF MONTMS TO BE READ FROM A YEAR FILE . 20 
22 
23 THE NE XT DATA STATEMENT SHOU LD CONTAIN DIGITS TO SPECIFY WHAT MONTHS ARE 
24 TO BE READ . INTEGERS ARE READ WITH AN 13 FORMAT STAR T ING IN COLUMN 6; 
25 SO LEAVE THE APPROPRIATE AMOUNT OF SPACE TO SUFFICIENTLY FILL THE FIELD . 2. 
21 
28 2' 30 
THE THIRD DATA STATEMENT WIll CONTAIN A TWO DIGIT I NTEGER TO SPECIFY 
THE UNITS OF THE TE"'PERATURE DAT.6 . USE A 00 IF TEMPERATURE DATA IS IN 
DEGREES CELSIUS AND ENTER A 01 {F DATA IS IN FAHRENHEIT DEGREES . 
J1 THE LAST DATA STATEMENT CONTAINS A TWO DIGIT INTEGER CORRESPONDING TO THE 
32 CONSTITUENT TO BE PL OTTE D. 
33 01-TE,..PERATURE IN DEGREES C . 
34 02- TOTAL DISSOLVED SOLI as IN PPM . (TOS) 
35 03 '" o I SSOl VED OXYGEN CONTENT . (0 . 0 .) 
36 04·CALCIU'" ION CONCENTRATION . (CAt-+) 
31 05"' ,..AGNESIUM ION CONCENTRATION. 04G++) 
3S 06-S001UM ION CONCENTRAT ION . (NA+) 
39 07- POTASSIUM ION CONCENTRATION. (K+) 
40 OS -CARBONATE ION CONCENTRATION. (C03--) 
41 09-SICARBONATE ION CONCENTRATION. (HC03-) 
10- CHLORIDE JON CONCENTRATION. (CL-) 
11·SUlFATE ION CONCENTRATION . (S04--) 
42 
43 
44 DATA 06 
45 OAT A 00 1002003004005006 
46 DATA 00 
47 DATA 02 
4S 00 NOT ALTER THE TOTAL NUMBER OF L INE S IN THI S FILE . 





































3.1 .0 Job Environment 
This sec tion describes the computer and the operating system employed 
by the computer, computer 1 anguage used t~ wri t e the programs , and the 
software used by the computer. 
3. 1.1 Computer Sys t em 
The programs were designed to work on t he Bureau of Rec lamation' s 
main computer facil ity in Den ver , Colorado . 'nis facility uses a 
CDC (Control Data Corporation), CYBER 170/7 30 compu ter system. 
These machines utilize an operating system known as NOS (Network 
Operating Sy stem), whi ch enables the system t o act as a mul ti tas k 
processor, handl ing many ti me -sharing terminals and remo te entry-
type jobs simultaneously. The utility procedure fi les used t o 
compile, execute, and route ou tput use th e NOS cQmlT<!nds . Outside 
users may have to modi fy these util i ty files t o acco/llllOdate other 
operati ng systems. 
3.1.2 Prog ranrni ng and Language 
Programs POWELL and POWPLOT are written in standard FORTRAN IV 
conformi ng to ANS I specif i ca t ions. Use of these programs on other 
FDRTRAN systems should require only minimum alteration because of 
operating system and possible FORTRAN compiler differences. 
3.1. 3 Softwa re 
Program POWPLOT uses a software package to generate graphic output . 
Presently a system called DISSPLA is used to create these graphics. 
DISSPLA is a set of FORTRAN callable subroutines that will generate 
a coded output fil e. Thi s coded fil e may then be sent try a number 
of graphic output devices (CRT, pen plotter, film, etc.) via post-
processor utility routines. POW PLOT relies on DI SSPLA to the 
extent that the program coul d not be run on a system not equipped 
with this software. 
DISSPLA is a proprietary software product of ISSCO (Integrated 
Software Systems Corporation, Suite N. 4186 Sorrento Vall ey 
Boulevard, San Diego, CA 92121). 
3.2.0 Use of Submit Files to Initiate a Run 
The actual exec ution of the computer program is one step in a ser i es 
of operations needed to complete the job . Operations, such as 
compil ing, maki ng input files available, and processing output, must 
be performed in correct sequenc e to the execution to obtain the 
desired results. Inst~ad of performing each of these tasks individ-
ually, the operating system commands are compiled into a proce~ure 
file. This file is then submitted to the computer for processlng. 
Each of the programs, POWELL and POWPLOT, requi re a separate procedure 
file. These files are named EP OW and [PLOT, th e [ standing for 
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execute. After making the procedure file local, the submit command is 
used to i nit i ate process i ng . Upon comp 1 eti on of the job , a dayfil e 
will be created t o document the operations performed . The dayfiles, 
named oPoW and oP LoT, contain a record of computer system act ivity . A 
dayfile named oPLoT2 will contain diagnostic messages from oISSPLA 
after exec uti on of PoWPLOT. Exampl e dayfil es and 1 i sti ngs of the 
submit files are seen in appendix C. 
3.3.0 Computations Performed 
During the executi on phase of the job run, many types of computations 
are performed withi n the programs . A majority of these computations 
consist of simple rearrangeme nts and interpolations of the input data. 
The following sections give a br ief account of the major operations 
that are performed during each program's execution. 
3 . 3.1 Program POWELL 
Program POWELL is a relativeiy simple program that was designed to 
produce easily interpretable output in the form of tabulated 
values . A majority of the program is concerned with making the 
input data more continuous through simple interpolation routines. 
Another section of the program will calculate the heat and 
stability budgets of the l ake. The remainder of the program 
consists of out put and format statements needed to produce presen-
table output. detailed explanation of the program operation is 
omitted in this report in favor of the liberal use of comment 
statements within the program file. In this way, a person wishing 
to understand the computations performed, shoul d b~ able to trace 
the flow of operation from a 1 isting of the program. 
3 .3 .2 P\'ogram POWPLOT 
This program provides contour plots of Lake Powell geochemistry 
data. The actual plotting is done by a software system known as 
oiSSPLA. oiSSPLA consists of a library of FORTRAN-callable subrou-
tines that generates graphic output . The creation of a 3-D contour 
map from a matrix is a standard feature of oiSSPLA. Therefore, the 
only FORTRAN operations needed are those that will input and 
arrange the data into a form that is compatible with the oISSPLA 
subrouti nes. 
,'.bout half of program POWPLOT is concerned with this formatting and 
organization of the input data. The remainder of the program 
consists of oiSSPLA sub routines. The comments i ncorporated into 
the file listing will give a .more detailed account of the operation 
of the program . Listings of programs POWELL and POWPLoT are 
. proviaed f or reference in appendix A. 
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3.4.0 Run Time and Storage Requirements 
Under the NOS system presently used on the CYBER, the run time and the 
turnaround time are not identical quantities. The run time is defined 
as the amount of secon ds that the job utilized the CPU (Central 
Processing Un it). The turnaround time is the time span between the 
submit command and the receipt of the output file. On a multiprocess 
time-sharing machine, the turnaround time will vary according to the 
demand for computer resources, whereas the run time will remain fairly 
constant. 
The number of CPU seconds used will be listed in the dayfile after the 
compilation and execution steps. The run time for a I-month run, 
us i ng data of average complexity, is charted for each program in 
table 2 . These times should be multiplied by the number of months 
worth of data that will be processed in a single run to get an approx-
imate CPU time for the run. The storage requirements will remain 
constant regardl ess of the number of months run. 
Table 2 . - Ru n time and storage requirements 
Program name 
POWELL POWPLOT 
Compil ati on time 4 .54 s !.06 s 
for I-month run. 
(CPU seconds) 
Execution time 8.60 s 6.07 s 
for I-month run . 
(CPU seconds) 
Storage requi rements 74,446 140,417 
(in octal words) 
(CM LWA + 1) 
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IV. Output and Interpretation 
The generation of practical output was the purpose of both programs 
discussed in this guide. The definition of practical output may vary 
depending upon the specific application. If the output is to be reviewed 
and interpreted, the format of the output file will be determined 
by maximum readability. On the other hand, if the output data are to be 
used as input data for another computer program, the aesthetics of 
the output file are of minimal concern. In an effort to anticipate all 
possible applications of the output data, two programs were created to 
produce different types of output . 
4.1.0 Tabular (Program POWELL) 
The output file produced by program POWELL contains data in the form 
of tabulated values. This file, named POW OUT , will also contain 
printer control characters to allow overprinting and page ejection. 
Ouri ng the job stream of EPOW, thi s fil e is automati ca lly di sposed to 
the 1 i nepri nter. Also, a copy of POWOUT, along wi th a day fil e named 
EPOW, is saved in the user's file catalog . 
The hard copy that is produced by the line printer is in the form of a 
data report. Within this report, a majority of the data is presented 
in two ways: 
a. As average values for each of eighteen interpolated sections 
separated vertically and specified by stations along tl,e lake. 
b. As an average value for a 20-foot-thick horizontal slab of 
water. 
The final page of tabular output contains the calculated stability and 
heat budget data classified by the eighteen lake sections. (See 
appendi x D). 
4.2.0 Graphic (Program POWPLOT) 
Program POWPLOT creates a coded output file named KPLOT. This file is 
device independent; i.e . , it may be used to produce plots on many 
different plotting devices without reexecution of the main program. 
(See sections 4.3.3. and 4.3.6.) The graphics produced from this 
file will depict a vertical cross-section of Lake Powell from Glen 
Canyon Dam to Cataract Canyon, exclusive of the San Juan arm. "ISO· 
lines will be drawn to represent areas of equal temperature or 
chemical concentration. An arrow will appear at the penstock eleva-
tion of 3,475 feet to indicate the outflow point. (See appendix D for 
an exampl e plot.) . 
A sequence of plots produced by program POWPLOT will provide a graphic 
animation of the physical processes that occur during a given timespan 
at Lake Powell . Hydrologic events related to seasonal temperature and 
flow variations are readily observable in such a sequence. 
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Also, any long term salinity changes would be made more visibl e 
through the use of a "mo vie" sequence of plots. 
4.3.0 Util i ty Procedure Files 
The utility procedure files are accessory files composed of NO S 
commands. These files are used to perform a specific function that 
requires a sequence of NOS commands . Th. 'ough calls to these command 
programs, modularity and time saving can be achieved. The following 
sections contain a brief account of the use and function of each of 
these procedure fil es . 
4 . 3 . 1 ACQUIRE 
Purpose : This utility file acquires a direct or indirect access 
file from mass storage so that some operation may be performed on 
or with it. 
Use : CALL (ACQUI RE (I =FNAME) 
Where FNAME is the fil e name to ACQUIRE. 
NOE X IT . 
RETURN.L 
GET. Ll NA . 
ONE '" I T . 
LISTING OF FILE ' AcaUIAE 
IF (FtlE(l . l O) )GO TO. l iND . 
ATTACH ,L / NA . 
GOT O.I OIR . 
82103 / 10 . 16 . 22 . 21 . 
14 
PAGE 
BEST DOCUMENT AVAILABLE 
4 . 3.2 BOXJ 
Purpose: The file specifies which bin the line printer output is 
to be sent. A call to this file appea r s in utility file PRNT. 
LISTING OF FILE : BOX,J 
HE AotNG.J . ' Z BIN 
HEAOtNG . J . ' CODE tOOO 
15 
82 /03 / 10 . 16 . 22 . 43 . PAGE 
BEST DOCUMENTIAVAIU"'~ ~ 
4.3 . 3 COMP80 
Purpose : This file causes an output file created by OISSPLA to be 
plotted by the COMp 80 microf ilm pl otter. The file calls the 
OISSPLA post processor . 
Use : CALL (C OM P80 {I =KPLOT) 
KPLOT i s a device independent plot file created by OISSPLA from 
program POWPLOT. 
L1 s riNG OF FILE : COMP8Q 
CALL(A COUIREfL "' 11 
IOIR . GOTD . 1TNO . 
tINO ,AENl.ME ( PLfIU - t ~ 
GET . CQIIIIPQP / UN- L IBRAR Y . 
co ~pap . 
Q . .... 2 4000 . 
GET . QCLOGB / UN: ER07 521 . PW - RBM2027 . 
De l OGB . 
EXIT . 




















BEST DOCUMENT AVAILABLE 
4.3.4 PRN T 
Purpose: This file causes a file to be printed on the lineprinter. 
This file conta i ns calls to utili ty routines ACQUIRE and 80XJ. The 
file specified will be pri nted starting wi th column I, so this 
routine should not be used with files not designed wi th the printer 
control characters in the first columns. 
Use : CALL (PRNT{I=FNAME,PAGE=N) 
Where FNAME is the fil e to be pri nted. The PAGE argument specifi es 
print i ng on 8-1/2 - by ll- i nch Xerox pages . N is the number of 
copies desired. If the PAGE argument is omi tted, the file will be 
printed on standard line printer paper. 
L1 STING Of FILE : PRNT 
.• ~WINO . za . 
CALL (BO XJ( J a ZO) 
HEADING. lO . SPRINT 
CALL(ACQUIRE(l - 1 It 
IOIR , GOTO , fiNO . 
t I ND . IF( . NOT . NUM(PAGE) )GOTO . U . 
IF(PAGE . lE . IOIGOTO , IC . 
XFORM( 20 , 10) 
GOTO . 2e . 
te . XFORM( ZO o PAGE) 
2C . CCP Y, I . ZO . 
RETURN . I . 
ROUTE , ZO , OC - HR Fe - 63 . 
GOTO . tB . 
U . COP Y, I . 20 . 
ROUTE , lO , Oe- PR . 
18 . RFl . 2S000 . 
GET . QClOGB / UN- ER0 752I . PW .. RBN2027 . 
DelOGB . 


















Purpose: To store a file in mass storage. This file will save a 
fil e whether it happens to be di rect or Idi rect access. It is 
very useful when a program may produce .• tput files of varying 
sizes. This routine will attempt to save a file as ind irect 
access; if the f ile is too large, an indirect access file will be 
created instead. 
Use: CALL (SAVER (I =FNAME) 
FNAME is the name of t he fi 1 e to be saved. 
NOE)IlIT . 
CU TOFF . 
PURGE . J . 
SAVE. J.J 
GET . J . 
LIST ING OF FI:..E SAVE R 
IfIFILEI .... lO)tGOfO . u . 
DH INE .,) . 
R£lIIINO . I 
COP V , I . J . 
10 REWIND , I . 
11 R£TUSlN . J . 
12 tA ,ONEJ( IT . 
13 CUTOFF' . 







BEST DOCUMENT AVAILABLE 
4.3.6 TEKTRON 
Purpose : Thi s utility file causes a previously created plot file 
t o be plotted on the Tektronix display tube. The user must call 
this program while logged at a Tektroni x terminal . 
Use : CALL (TEKTRON (I =KPLOT) 
Where KP LOT is the device independent pl ot file created by DISSPLA 
through executi on of program POWPLOT. 
LISTING OF FILE - TEI<TRON 
CALLfACQUIAE(L = 11 
lOU .GOT D. liND . 
tINO . RENAME(PLFI LE"' I I 
GET, TEKPQP / UN s lIB AAR V . 
TEKPOP . 
EXIT . 
82 / 03/ 10 . 16 . 2 4 . 21. PAGE 
19 
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BEST DOCUMENT AVAILABLE 
LISTING OF FILE : POWELL 81/08/21. 13 . 54 . 34 . 
PROGRAM POWELL(INPUT,OUTPUT ,TA PE1 , VOATA,AOATA,POUT,PCOOE,TAPE2=VOA 
2TA ,T APE3 =AOATA,TAPE4 ' POU T ,TAPE5 =PCOOE) 
C ••••••••••••••••••••••••••••••••••• •••• •••••••••••••••••••• 4 ••••••••••• 
C OESCRIPTION 
C THIS PROGRAM HAS BEEN SET UP TO COMPUTE THE AVERAGE TEMPERATURE, 
C TOTAL HEAT CONTENT , AVERAGE OIS SOLVED SOLIOS CONCENTRATION AND 
C TOTAL CONTENT , AVERAGE AND TOTAL 02, CENTER OF GRAVITY, DENSITY , 
C LAKE STABILITV , WINO WORK REOUIRED TO MIX THE LAKE, AND THE 
C BIRGEAN HEAT BUDGET OF LAKE POWELL . THIS PROGRAM WILL NOT RUN 
C FOR ELEVATIONS ABOVE 3700 FEET . IN ITS PRESENT FORM IT WILL NOT 
C INCLUDE ANAL VTICAL OATA FOR THE BAVS, THE SAN JUAN, AND CATARACT 
C CANYON . THE OUTPUT GENERATED BY THIS PROGRAM WILL BE PRESENTED 
C IN TABULAR FORM. FOR GRAPHIC OUTPUT USE PROGRAM POWPLOT. 
c····················································· .....•...••••..... 
COMMON IELV,NSTA,LOC(8),NAL(e),MONTH,SLBVOL(29),C(570) , IDP(20), 
2 TEMP(19,29),TDS( 19,29) , DOC(19,29),CACON(19,29),XMGCON(19,29), 
3 XNACON(19,29),XKCON(19,29),C03CON(19,29),CLCON(19,29) , AS04(19), 
4 S04CON(19,29),HC03(19,29) , O(570,11),SLBHT(29),SLBTDS(29) , 





X DENS(19,29) , AREA(19,29),VOL(19,29),A(19),F(29),STAB(19),DM(19), 
1 DTEMP(8,29),DTDS(8,29),DDOC(8,29),DCA(8,~9),DMG(8,29), 




C ALPHA - CHARACTER DATA FOR 18 INTERPOLATED SECTIONS AND 
C TOTAL LAKE VALUES C········································ ············· ••.....••..•..•... 
DATA (NAME (J) ",.,, 19 )/"CHANEL -DAM" , "WAHWEAP" , "NAVAJO" , 
2 "WARM CREEK","PADRE", "LASTCHANCE","RK-CK-SANJ","SAN J - ESC", 
3"ESCALANTE ", "ESC-RINCON","RINCONHALL","HALLSCREEK","BU LLFROG", 
4"HALLS - GDHP","GOHP - CASBT", "CASST - HITE" , "CATARACT","SA N JUAN", 
S"TOTAL LAKE"/ 
c····················································· •....•.......•...• 
C DATA FOR 18 SECTION LOCATIONS IN RIVER MILES UPSTREAM FROM 
C GLEN CANYON DAM 
c····················································· •.•.••.•••••..•••• 
DATA (ISEC( 1),1",'8)/8 , 2,'0 , '3,25 , 38,54,68,73,80,95,'03,'06,'17, 
2 133,148,167,63/ 
C····················································· ................. . 
C READ VOLUME AND AREA DATA FROM FILES VOATA AND ADATA FOR 
C USE IN HEAT AND STABILITY COMPUTATIONS 
c····················································· ........•.••••.••• 
00 30 1 - 1,19 
IX - IV-IPAG-O 
00 20 1<-1 , 5 
IX-IY.' 
IY-6·K 
IF(K . EQ , 5)IY-29 
READ(2,10)(VOL(I,J),J-IX,IV) 
PAGE 















































































































LISTING OF FILE : POWELL 81/08/21. 13 . 54 . 34 . 
REAO(3.15)(AREA(I . J).Jz IX . IY) 
10 FORMAT(10X.6Fl0 . 0) 
15 FORMAT(6Fl0 . 3) 
20 CONTINUE 
30 CONTINUE 
c·············· ······ ·· ······························· •........•••...•.• 
C READ FROM FILE PCOOE TO DETERMINE WHICH MONTHS TO READ 
C FROM YEAR FILES . 
c····················································· .......••......... 
00 50 1· 1 . 43 
50 REAO(5.60)LINES 
REAO(5 . 70)NMON 
REAO(5.80)(MON(I) . I · l . NMON) 
REAO(5.70)ITPCOE 
60 FORMAT ( A 1) 
70 FORMAT(5X . I2) 
80 FORMAT(5X.12I3) C····················································· ...... .. ......... . C READ MONTH CODE FROM COLUMNS 1 AND 2 UNTIL SPECIFIED 
C MONTHS DATA IS IN POSITION TO BE READ FROM YRFILE. BRANCH TO 
C THE SEOUENCE OF SUBPROGRAMS TO COMPUTE AND PRINT OUTPUT FOR 
C 19 INTERPOLATED SECTIONS AND 29 DEPTHS . 
C IF ANOTHER MONTHS DATA IS TO BE PROCESSED. CONTINUE 360 LOOP . C····················································· .••.••...••. .•.••. 
100 
200 
00 360 Mzl. NMON 
READ(1.2oo)MCOOE 
FORMAT ( 12) 
IF(MCODE . EO . 13)GOTO 370 
IF(MCODE . GT . MON(M»GOTO 
IF(MCOOE . NE . MON(M»GOTO 
390 
100 
c··························· ·························· ........••.....••• 
C INITIALIZE ALL A~RAYS 
c············································· ········ ................. . 
300 00 340 1- 1.570 
00 335 J - l.11 
0(1. J) - C( 1) - 0 . 
335 CONTINUE 
340 CONTINUE 
00 350 1·1. 19 
00 345 J · l.29 
TEMP(I.J)·TDS(I.J)·DOC(I.~)·CACON(I.~)·XMGCON(I.~) ·O . O 
XNACON(I.~) -XkCON(I.J)·C03CON(I . J) ·HC03(I.J) ·F(J)·A(I) -0 . 0 
CLCON(I.J)·S04CON(I.J) - OENS(I.J) 
IF(I . GT . 8)GOTO 345 
OTEMP(I.J)-OTOS(I,J) · DDOC(I,J) - OCA(I.J) · OMG(I.J)·O . O 
DH3(I . ~)·DK(I . J)-DC3(I.J) ·DNA(I.J)·DCL(I.J) sDS.(I . J)·0 . 0 
345 CONTINUE 
350 CONTINUE 
c·············································· ······· ....•..... ...••... 
C BRANCH TO SUBPROGRAMS 






















































































































BEST DOCUMENT AVAILABLE 
C 
LISTING OF FILE: POWELL 
WRITE(4.3080)MONTH 
360 CONTINUE 
370 WRITE(4 . 3090) 
GOTO 4010 
390 WRITE(4.4000) 
3080 FORMAT(/T2."END OF DATA FOR ".Al0) 
3090 FORMAT(T2."ENO OF RUN") 
81/08/21. 13.54 . 34. 




C SUBPROGRAM SUBO 
C SUBPROGRAM FOR CONVERSION OF RANOOM SAMPLES TO 19 X 29 MATRICES 
C THIS SUBPROGRAM WILL D!V!D~ THE RESERVOIR IN TWO WAYS . 
C FIRST INTO 29 TWENTY-FOOT HORIZONTAL SLABS . THEN INTO 18 
C SECTIONS SEPERATED VERTICALLY ANO SPECIFIED BY STATIONS 
C ALONG THE LAKE . SIMPLE INTERPOLATION ROUTINES ARE THEN USED 
C TO COMPUTE AN AVERAGE VALUE FOR EACH OF THE SLABS AND EACH OF 





3 XNACON(19.29).XKCON(19 . 29).C03CuN\19.29).CLCON(19.29).AS04(19). 
4 S04CON(19.29) . HC03(19 . 29),Q(570, 11),SLBHT(29).SLBTDS(2 9). 




9 ACA(19).AMG(19) , ANA(19).AK(19).AC03(19).AHC03(19) . ACL(19) , 
X OENS(19.29),AREA(19,29).VOL(19.29) . A(19),F(29),STAB(19).DM(19). 
1 DTEMP(8.29).OTOS(8.29) , OOOC(8.29) . OCA(8 . 29) . OMG(8 . 29) . 




C READ FROM YRFILE 
C READ MONTH. LAKE SURFACE ELEVATION AND NUMBER OF SAMPLING STATIONS 
c····················································· ................. . 
READ(I . 460)MONTH . IElV,NSTA 
460 FORMAT(BX . Al0.15.I3) 
IELV=IELV - 3140 
c····················································· ..... •••..•....•.. 
C READ LOCATIONS OF STATIONS 
c····················································· ................. . 
REAO(I,470)(LOC(I),I - l.NSTA) 
c····················································· .....•..•..•...•.. 
C READ NUMBER OF ANALYSES PER ,STATION 
c····················································· .......•.......... 
READ(I,470)(NAl(I),l - I.NSTA) 
470 FORMAT(8X.8I4) 
c········ ~ ············································ .. ............... . 
C READ THE DEPTHS AT WHICH THE SAMPLES WERE TAKEN 
c····················································· ................. . 
c;W 
PAGE 





















































































































LISTING OF 'ILE : POWE LL 
710 Jsl . NSTA 
NX - NAL( J) 
REAO( 1.480)( IOP(JI). J' " .NX) 
F OR~AT ( 8 X . 1 2 I 6 ) 
00 650 J2 ' 1 . I 1 
81/08/2 1. 13 . 54 . 34 . 
c····················································· .••.•..••.•...•... 
C READ TEMPERATURE AND CHEMICAL DATA 
C CONVERT TEMPERATURE VALUES TO DEGREES CELSIUS 
c····················································· ••••••..••..••.•.• 
REAO(I . 535)(C(N).N·' . NX) 
535 FOR~AT(8X 12F 6 . 0) 
00 540 J ", . NX 
I r( J 2 . EO . I . AND . I TPCDE . EO . I )C (J 1)· (C (J 1) - 32 . )·5 . /9 . 
C( 10P(JI) ) -C(J I) 
C(Jl)sO . 
540 CONTINUE 
00 560 KI 21. I ELV 
1~(C(Kl) . EO . O . )GOTO 560 
00 550 1<2 s 1.1< 1 





C 0 IS A 570 BY II ~ATRIX TO BE FILLED WITH VALUES FOR 
C II CONSTITUENTS INTERPOLATED TO 570 ONE - FOOT DEPTH 
C INTERVALS 
c····················································· •••••••••••••••••. 
570 00 610 1<0-I . IELV 
IF(C(I<O) . GT . 0 . )GOTO 600 
00 590 1<1 ' I.IELV 
IF(C(I<O+Kl) . EO . O . )GOTD 590 
0(KO.J2) - (O(KO - I.J2)·KI+C(KO+KI»/(I<I+I) 
GOTO 610 
590 CONTINUE 
600 O(I<O.J2 ) · C(KO) 
610 CONTINUE 
00620 L· I . 570 
C(LI · O . 
6 20 CONTINUE 
650 CONTINUE 
00 680 I< 2 ' 1 . 29 
1<3 ' 1<2·20 - 10 
IF(1<3 . LE . IELV . AND . (1<3+10) . LE . IELV)670 . 7 0 C········································· ············ ••.•...••...••..•• 
C THE ~ATRICES PRE CEEOEO BY A 0 ARE 8 BY 29 ~ATRICES 
C TO BE FILLEO WITH V~~UES FOR 8 SA~PLING STATIONS AT 
C 29 TWENT Y- FOOT OEPTH INTERVALS FRO~ THE BOTTOM ELEVATION 
C OF 3140 FEET . THE GEOCHE~ ICAL VALUES ARE CONVERTED TO 
C PARTS PER MIL LI ON BY MULTIPLYING BY THEIR EQUIVALENT WEIGHTS . 
c····················································· ....•••••......•.. 
670 OTE~P(J . K2) · O(1<3 . 1) 
OTOS(J . K2) · O(1<3 . 2) 
000C(J . 1<2) · O(1<3 . 3) 



















































































































BEST DOCUMENT AVAILABLE 
LISTING OF FILE : PO~ELL 
OMG(v.K2)-O(K3.5)·'2 . 2 
ONA(v.K2)-O(k3.6)·23 . 0 
Ok(v . K2)-O(k3.7)-39 . I 
OC3(v . K2)·O(k3 . S)-30 . 
OH3(v.k2)-O(k3 . 9)-61 . 
OCL(v.k2)-O(k3.10)-35 . 5 
OS4(v . k2)-O(k3.II)04S . 
6S0 cr~n I NUE 
685 00 700 kO·'.IELV 
00 690 v2- 1.11 
O(kO.J2)·C(kO) - 0 . 
690 CONT I NUE 
700 CONT I NUE 
710 CONTINUE 
GOTO 730 
SI/08/21 . 13 . 54 . 34 . 
c····················································· •.•••..•.•••..•.•• 
C THE NEXT SECTION ~ILL CALCULATE THE VALUES FOR THE 
C TOP SLAB FROM THE LAkE ELEVATION FOR THAT MONTH . 
c····················································· ........••.....•.. 
720 k5-«IELV - K3+10)/2)+«k2 - I)-20) 
OTEMP(v . k2)-O(k!5 . I) 
OTOS(J.k2)·O(k5 . 2) 
000C(J.k2)-O(k!5 . 3) 
OCA(J.k2)·O(k5.4)·20 . 0 
oMG(J . k2)·O(k5 . 5)·'2.~ 
oNA(J . k2)·O(k5 . 6)-23.0 
ok(J.K2) · O(k5 . 7)039 . I 
oC3(v . k2)·O(K5.S)-30 . 
oH3(v . k2)-O(k5 . 9)-el . 
oCL(J . K2)·O(k5 .IO)-35 . 5 
oS4(J.k2)·O(k5.II) 04S . 
GOTO 6S5 
c····················································· ••.•...•••••..•••• 







Soo v· I . IS 
DO 750 L- 1 . 170 
LI-ISEC(J)+(L - I) 
DO 740 J I a I . NS TA 
IF(LOC(JI) . NE . LI)GOTO 




00 7S0 La I • 170 
LlaISEC(J) - (L -I ) 
DO 770 J2-I.NSTA 







c································ ····················· •.•...•••......... 
C FILL 19 X 29 MATRICES WITH VALUES FOR IS SECTIONS AND 
C 29 SLABS 
PAGE 


















































































































LISTING OF FILE : POWELL 81/08/21 . 13 . 54 . 34 . 
c··········· ·········································· .•••••••....•..... 
C 
790 DO 795 K2·'.29 




TDS(J . K2)-(OTOS(12.K2)·tPl+0TOS(11.K2)·lP2)/IP3 






HC03(J.K2)-(OH3(12 . K2)·IP1+DH3(ll . K2)·IP2)/IP3 
CLCON(J.~2)-(DCL(12.K2)·IP1+DCL(ll.K2)·IP2)/IP3 
S04CON(J.K2) - (DS4(I2.K2)·tPl+0S4(tl.K2)·IP2)/IP3 






C SUBPROGRA~ SUBI 
C SUBPROGRAM FOR COMPUTING AND PRINTING TOTAL HE~. TOTAL DISSOLVED 




2 TEMP(19.29).TOS(19.29).DOC(19 . 29) . CACON(19.29).XNGCON(19 . 29). 
3 XNACON(19 . 29).XKCDN(19.29).C03CON(19 . 29) . CLCON(19,29).AS04(19), 
4 S04CON(19.29).HC03(19.29).O(570. 11).SLBHT(29).SLBTOS(29). 
5 SLBDO(29).SlBCA(29).SlBMG(29) , SLBNA(29).SlBK(29).SBC03(29). 
8 SBHC03(291.SBCL(29).SBS04(29),CHT(19).CTDS(19),COO(19).CVOL(19). 
7 CCA( 19) . CNG( 19) ,CNA( 19) .CK( 19) ,CC03( 19) .CHC03( 19) .CCl( 19). 
8 CD( 29) . CG( 19). WWK( 19). AlP( 19). AVCON( 19). ACON( 29). LS .CS04( 19) . 
9 ACA(f9).AMG(19),ANA(19).AK(19).AC03(19).AHC03(19).ACL(19). 
X DENS( 19 . 29) . AREA ( 19.29) . VOL ( 19.29). A( 19) . F (29) . SUB( 19) . DM( 19) . 
I DTEMP(8.29).OTDS(8,29).DOOC(8.29).OCA(8.29).OMG(8.29). 
2 DK(8,29).DC3(8.29).DH3(8,29).DCL(8.29).DS4(8,29), 
3 ONA(8, 29) 
COMMON/BLK/NAME(19) . ISEC(19).MON(12).IPAG.ITPCDE 
c····················································· ...••..•...•••.•.. 
C INITIALIZE ARRAYS 
c··································· ·················· ••..•.•••..•.•.... 
DO 1000 J. 1.29 
SLBNA(J)-SLBK(J)-SBC03(J)-SBHC03(J)-SBCL(J)·SBS04(J)-0 . 
1000 SLBHT(J).SLBTOS(J)-SlBOO(J)-SlBVOl(J)-SLBCA(J).SLBMG(J)-0 . 
CHT(19)-CTDS(19)-COO(19)-CVOL(19)·CCA(19)-CNG(19' - 0 . 
CNA(19)·CK(19)-CC03(19)-CHC03(19)·CCL(19)·CS04(19)-0 . 






















































































































BEST 'DOCUMENT AVAILABLE 
LISTING OF FILE : POWELL 81/08/21 . 13 . 54 . 34 . 
C CONVERT TO ACRE-FEET USING OATA FROM FILE VOATA 
c····················································· ••••••••.•••...... 
00 1030 K2 - I,29 
YO - VOL( J. K2) 
V5 - FLOAT(K2·20) 
ELV - FLOAT( rElY) 
rF(K8 . EO . 0)GOTO 1030 
IF(V5 . LE . ELV)GOTO 1020 
V6 - (ELV - (V5 - 20 . ))/20 . 
VO - V6·(VOL (J,K2)) 
V5 - FLOAT( rE LY) 
K8 - 0 
1020 HO · VO·TEMP(J,K2)·' . 234E9 
H, - VO·TOS(J.K2)·' . 234 
H2 =VO·00C(J.K2)·' . 234 
H3 - VO·CACON(J.K2)·'.234 
H4 · VO·XMGCON(J,K2 J·' . 234 
H5 z VO ·XNACON(J ,K2)·' . 234 
H6 · VO·XKCON(J,K2)·' . 234 
H7 =VO·C03CON(J,K2)·' . 234 
H8 =VO·HC03(J . K2)·' . 234 
H9 - VO·CLCON(J,K2)·1 . 234 
H'0- VO·S04CON(J , K2)·' . 234 C····················································· ..........•••...•. 
C CUNULATIVE SLAB QUANTITIES 
c····················································· •.....••••......•. 
SLBVOL(K2) ' SLBVOL(K2)+VO 
SLBHT(K2) - SLBHT(K2)+HO 
SLBTOS(K2)'SLBTOS(K2)+HI 
SLBOO(K2)-SLBOO(K2)+H2 
SLBCA(K2) - SLBCA(K2)+H3 
SLBMG(K2) - SLBMG(K2)+H4 
SLBNA(K2)'SLBNA(K2)+H5 
SLBK(K2)-SLBK(K2)+H6 
SBC03(K2) - SBC03(K2)+H7 
SBHC03(K2) -SBHC03(K2)+H8 
SBCl(K2) - SBCL(K2)+H9 
SBS04(K2) - SBS04(K2)+Hl0 
c····················································· .....•....••.••.•. 




CHT(J) - CHT(J)+HO 
CTOS(J) ' CTOS(J)+Hl 
COO(J) - COO(J)+H2 
CCA(J) - CCA(J)+H3 
CMG(J) =CMG (J )+H4 
CNA(J) ' CNA(J)+H5 
CK(J) ' CK(J)+H6 
CC03(J) ' CC03(J)+H7 
CHC03(J)·CHC03(J)+H8 
CCL(J) ' CCL(J)+H9 
CS04(J) ' CS04(J)+HIO 
CONTINUE 
c····················································· ................. . 
PAGE 



















































































































LISTING OF FILE : POWELL 81/08/21 . 13 . 54 . 34 . 
C TOTAL LAKE CUMULATIVE QUANTITIES 







CNA( 19) =CNA( 19).CNA(J) 
CK( 19) s CK( 19)+CK(J) 
CC03(19)'CCD3(19)+CC03(J) 
CHC03(19) =CHC03(19)+CHC03(J) 
CCL( 19) =CCL( 19)+CCL(J) 
CS04(19) eCS04(19)+CS04(J) 
1040 CONTINUE 
c······································· ·····*········ ••••••••....•....• 
C PUT SLAB TEMPERATURES AND CONCENTRATION~ IN ROW 19 
c····················································· ..............•... 
00 1050 IY·'.29 
IF(SLBVOL(IY).EQ.O . )GOTO 1050 
TEMP( ,9.IY).SLBHT(IY)/(SLBVOL(IY).' . 234E9) 
TDS(19.IY) =SLBTDS(IY)/(SLBVOL(IY)·' . 234) 
DOC(19.IY)=SLBOO(IY)/(SLBVOL(IY)·' . 234) 
CACON(19 .I Y) ~ SLBCA(IY)/(SLBVOL(IY)·'.234) 
XMGCON(19.IY)sSLBMG(IY)/(SLBVOL(IY)·' . 234) 
XNACON(19.IY)=SLBNA(IY)/(SLBVOL(IY)·' . 234) 
XKCON(19.IY)=SLBK(IY)/(SLBVOL(IY)·' . 234) 
C03CON(19.IY)·SBC03(IY)/(SLBVOL(IY)·'.234) 
HC03(19.IY) e SBHC03(IY)/(SLBVOL(IY)·' . 234) 
CLCON(19.IY) · SBCL(IY)/(SLBVOL(IY)·' . 234) 
S04CON( 19 . I y) ~ SBS04 ( I Y) / (SLBVOLII Y)· 1 . 234) 
1050 CONTINUE 
c····················································· .•.•..•.•.•.••••.• 
C WRITE OUTPUT TO FILE POUT 
c····················································· •••••••••••••••••• 
LELV =IELV+3140 
IF(IPAG . NE . O)GOTO 1052 
CALL OATE (OAT) 
CALL T1ME( TIM) 
WRITE(4.2000)OAT.TIM 
1052 I PAG = I PAG+ 1 
WRITE(4.2010)lPAG.MONTH.LELV.CVOL(19) 
c····················································· .•••••••..•....•.• 
C TEMPERATURE OATA PRINTOUT LOOP 
c················································,···· ••••••••••••••••••• 
WRITE(4 . 2020) 
00 1060 J = 1 . 29 
IF(J . GT . 19)GOTO 1055 
ATP(J) 2CHT(J)/(CVOL(J)·' . 234E9) 
WRITE(4.2025)CHT(J) . CVOL(J) . ATP(J) . NAME(J) 
1055 K7 s (IELV-J.20) 
IF(K7 . LE . 0)K7 z 0 
IF(SLBHT(J) . EQ . O. )GOTO 1080 
ILEV z IELV+3140 - K7 





























































BEST DOCUMENT AVAILABLE 
BEST DOCUMENT AVAILABLE 
LI STING OF FILE : POWEL L 81/08/21 . 13 . 54 . 34 . PAGE 9 
440 WRI TE(4 . 2030)ILEV . SLBHT(J),SLBVOL(J),TEMP(19 , J) 440 
44 1 1060 CONTINUE 441 
442 1080 ATP( 19) =CHT( 19)/(CVOL( 19)*1 . 234E9) 442 
443 WRITE (4 , 2050) " TP( 19) ,CHT ( 19) 443 
444 C •••••••••••••••••••••••••• • •••• • •••••••••••••••••••••••••••••• 0 •••••••• 444 
445 C OXYG EN DATA PRINTOUT LOOP 445 
446 C····················································· •.••••.•••.•.••.•• 446 
441 IPAG=IPAG+l 441 
44~ WRITE(4 , 2080)MONTH,IPAG 448 
4 ~ 9 1 130 00 1150 J " , . 29 449 
450 IF(J . GT . 19)GOTO 1140 450 
451 ACON(J) =CDO(J)/(CVOL(J)·' . 234) 451 
452 WRITE(4 , 2025)CDO(J) , CVOL(J) . ACON(J),NAME(J) 452 
453 1140 1<1 " IELV - J·20 453 
454 IF(1<7 . LE . 0)1<7-0 454 
455 IF(SLBDO(J) . EQ . O. )GOTO 1180 455 
456 LELV =IELV+3140 - 1<1 456 
451 IF(J . GT . 19)Io'RITE(4 , 2045) 451 
45 8 WRITE(4 , 2030)LELV , SLBDO(J) , SLBVOL(J) , DOC(19,J) 458 
459 1150 CONTINUE 459 
460 1180 ACON(19) =CDO( 19)/(CVOL(19).' . 234) 460 
46 1 WRITE(4,2090)ACON(19) , COO(19) 461 
462 C······································ · ·············· ........• .••....•. 462 
463 C TOTAL DISSOLVED SOLIDS PRINTOUT LOOP 463 
464 C····· ················································ .•••.. ~~ .•.••.•••• 464 
465 IPAG-IPAG+l 465 
466 WRITE(4,2060)MONTH,IPAG 466 
461 DO 1220 J = I,29 461 
468 IF(J . GT . 19)GOTO 1200 468 
469 AVCON(J)=CTOS(J)/(CVOL(J).' . 234) 469 
410 WRITE(4 , 2065)CTOS(J),CVOL(J) , AVCON(J) , NAME(J) 410 
41 1 1200 1<1 - IELV - J·20 411 
41 2 IF(K1.LE . 0)K1 "0 412 
413 IF(SLBTOS(J) . EQ . O . )GOTO 1260 413 
414 LELV-IELV+3140 -K1 414 
415 IF(J . GT . 19)WRITE(4 , 2045) 415 
416 WRITE(4,2010)LELV,SL8TOS(J),SL8VOL(J),TDS(19,J) 416 
411 1220 CONTINUE 411 
418 1260 AVCON(t9) =CTDS(19)/(CVOL(19)·' . 234) 418 
419 WRITE(4,2075)AVCON(19),CTOS(19) 419 
480 00 1265 Jel , 19 480 
481 ACA(J) - CCA(J)/(CVOL(J)*1 . 234 ) 481 
482 AMG(J) cCMG(J)/(CVOL(J)·' . 234 ) 482 
483 ANA(J) =CNA(J)/(CVOL(J)·' . 234) 483 
484 AK(J) =CK(J)/(CVOL(J)·t . 234) 484 
485 AC03(J) cCC03(J)/(CVOL(J)*1 . 234) 485 
486 AHC03(J)-CHC03(J)/(CVOL(J)·' . 234) 486 
481 ACL(J) - CCL(J)/(CVOL(J)·' . 234) 481 
488 AS04(J) - CS04(J)/(CVOL(J)*1 . 234) 488 
489 1265 CONTINUE 489 
490 TTDSeCCA(19)+CMG(19)+CNA(19)+CK(19)+CC03(19)+CHC03(t9)+CCL(19)+CSO 490 
491 24 ( 19 ) 491 
492 ATDS-TTOS/(CVOL(t9)*t.234) 492 
493 WRITE(4,3045)ATDS,TTDS 493 
494 C·························· · ·············· ~ ··········· ..•.••... •. .•..... 494 
























































LISTING OF FILE : POWELL 81/08/21 . 13 . 54 . 34 . 
C CHEMICAL CONSTITUENTS PRINTOUT LOOP 
c····················································· ... ....•.••....•.. 
IPAG-IPAG+l 
WRITE(4,3OOO)MONTH , IPAG 
00 1290 1=1,29 
KX " (IELV- I .20) 
IF(KX . LE . O)KX-O 
IF(SLBCA(I).EO . O)GOTO 1310 
1285 LELV=IELV+3140-KX 
WRITE(4,3010)LELV,CACON(19,I) ,XMGCON(19,1),XNACON(19,I),XKCON(19,1 
2),C03CON(19,1),HC03(19,1),CLCON(19,I) , S04CON(19,1) 
1290 CONTINUE 
1310 WRITE(4,3020) 
00 1360 J . ', 19 




2000 FORMAT( lHI20(/), T 19, loo( lHe )/T 19, loo( lH.)1T 19, 3( lH*), T 116, 3( lH*)1T 
119,3(IH*),TI16,3(IH*)/TI9,3(IH~ ),TI16,3(IH*)/TI9,3(IHe),T47,"OATA 
2REPORT ON WATER QUALITY OF LAKE POWELL",TI16,3(IH*)/TI9,3(IH*) , Tll 
36,3(IH*)/TI9,3(IHe),T48,"THIS DATA IS THE OUTPUT OF PROGRAM POWELL 
4",TI16,3(IH*)/TI9,3(IHe),TI16,3(IHe)/TI9,3(IHe),T48,"DATE OF RUN" 
5,Al0," AT",Al0," HOURS",TI16,3(IHe)/TI9,3(IH*),TII6 , 3(IHe)/TI9,3( I 
SHe) , T 116, 3( IHe) /T 19 , 3( IHe) , T 116 , 3( IH*) /T 19, loo( IH*)IT 19, loo( IHe ) ) 
2010 FORMAT(IHI/TI20, "PAGE ",12////TI9,Ioo(IH*)/Tt9,IOO(IHe)/TI9,3(IHe) 
t,TtI6 , 3(IH.)/Tt9 , 3(tH*),TI16,3(tH*)/TI9,3(tH*),T53,"OATA OUTPUT FO 
2R ",AtO,TII6,3(IH*)/TI9,3(IHe),TI16,3(IH.)/Tt9,3(IHe),T53,"LAKE EL 
3EVATION IS ",14," FEET" , TI16,3(IH.)/TI9,3(tHe),TII6,3(IH.)/TI9 , 3(1 
4H.),T49 , "LAKE VOLUME IS ",FIO.l , " ACRE-FEET",Tlt6,3(IHe)/TI9 , 3(IH. 
5), TI t6,3( tH* )ITI9,3( lH.) , TI 16,3( lHe)/TI9, loo( lH.)/TI9, loo( lH*» 
2020 FORMAT(T2,130(IHe)//T62,"HEAT OATA " ///T2, "TOTAL HEAT",TI7,"TOTAL W 
lATER",T33,"AVG TEMP",T47,"LOCATION" ,T66 ,IHe,T73,"ELEVATION",T91,"H 
2EAT",Tl03, " VOLUME WATER",TI19 , "AVERAGE TEMP"/T3,"CALORIES",TI8,"AC 
3RE-FEET",T33,"OEGREES C",T66, lH. , T89,"CALORIES",Tl04 , "ACRE-FEET" , T 
4120 ,"OEGREES C"/T2,130(IHe)/T66,IH./T66,IHe) 
202: ~ORMAT(T2,Gl0 . 4,TI6,Gl0.4,T34,F4 . 1,T47,AIO,T66,IHe) 
2030 FORMAT(IH+,T75,14,T87 , Gl0 . 4,Tl03 , Gl0 . 4,T I 22,F4 . 1) 
2045 FORMAT(T66,IH*) 
2050 FORMAT(IX,I30(IH.)//T4,"AVERAGE LAKE TEMPERATURE IS ",F4. I," OEGRE 
2ES C"/T4,"TOTAL CALORIES IN THE LAKE ARE",Gl0.4//1X,130(IHe» 
2060 FORMAT(IHI/T62,AIO,TI20,"PAGE ",12////T2,130(IH.)//T53, "TOTAL OISS 
20LVEO SOLIOS OATA"f//T2 , "TOS",TI7 ," TOTAL WATER",T32, "AVERAGE CONCH 
3,T47,"LOCATION",T66 , IH.,T73,"ELEVATION",T92,"TOS",TI03 , "VOLUME WAT 
4ER " ,TI19,"AVERAGE CONC"/T2,"KG",Tt7,"ACRE-FEET",T35,"PPM",T66,IHe, 
5T92,"KG",TI04,"ACRE-FEET",TI22,"PPM"/T2,I30(IH*)/T66,lH./T66,tHe) 
2065 FORMAT(T2,GIO.4,TI6,GIO.4,T34,F5.1 , T47,AIO,T66,IH*) 
2070 FORMAT(IH+,T75,14,T87,Gl0 . 4,TI03 , GIO . 4,TI22,F5 . 1) 
2075 FOR~AT(tX,I30(IHe)//T4,"AVERAGE l.AKE CONCENTRATION IS",F6 . I," PPM 
2"/T4,"TOTAL KG DISSOLVED SOLIDS IN THE LAKE IS",Gl0.4//IX,I30(IH.) 
3) 
2080 FORMAT(tHI,/T62,AIO,TI20,"PAGE ",I2,////T2,130(IH.)//T53,"TOTAL 01 
2SS0LVEO OXYGEN OATA"///T3, "TOTAL 02",TI7,"TOTAL WATER",T32,"AVERAG 
3E CONC",T47,"LOCATION",T66,IHe,T73,"ELEVATION",T88,"TOTAL 02 ", TI03 


















































































































BEST DOCUMENT AVAILABLE 
C 
LISTING OF FILE : POWELl 81/08/21 . 13 . 54 . 34 . 
5PM " , T66 . lH • . T90 , "KG" , T 104 . "ACRE - FEET" , T 122, "PPM" /T2, 130( lH. }/T66, 1 
6H./T66 , 1Ho) 
2090 FORMAT(1X , 130(1H.}//T4"AVERAGE LAKE CONCENTRATION IS",F5 . 2 , " PPM"/ 
2T4 , "TOTA L KG DISSOLVEO OXYGEN IN THE LAKE IS",Gl0 . 4//1X,130(1H.}} 
3000 FORMAT(1H1,T62,Al0,T120 , "PAGE " , 12//T2, 130(1H.}//T53,"CHEMICAL CON 
2STITUENT OATA"/T56, "ALL OATA IS IN PPM"//T2,"ELEVATION" , T18, "CA++" 
3,T33,"MG++ " ,T49,"NA+",T64 , "K+" , T79 , "C03--" , T94,"HC03-",Tl09,"CL - ", 
4T 124, "S04 - - "/T2, 130( lH.} / ) 
3010 FORMAT(T4.I4 , TI7 , Gl0 . 4,T32,G10 . 4,T48,G10 . 4.T63 , Gl0 . 4 , T78,Gl0 . 4,T93 
2,Gl0 . 4,Tl08 . Gl0 . 4,T123.G10 . 4} 
3020 FORMAT(T2 . 130(1H·)/T55 . "SECTION CONCENTRATIONS"//T2,"LOCATION",T18 
2,"CA++",T33,"MG++",T49 ,"NA+",T64, "K+" , T79,"C03 -- ".T94,"HC03-".Tl09 
3, "CL - " , T124 . "S04 - -"/T2.130( lH.}/} 
3030 FORMAT(T2 , Al0,TI7,Gl0 . 4,T32,Gl0 . 4 , T48 . Gl0 . 4 . T63.Gl0 . 4 , T78,G10 . 4,T9 
23,Gl0 . 4 . Tl08.G10 . 4,T123,Gl0 . 4) 
3040 FORMAT(T2 . 130( 1Ho)' 
3045 FORMAT(IX , 130( 1H·)/ / T4 , "AVERAGE LAKE CONCENTRATION COMPUTED BY SUM 
2 OF CONSTITUENTS IS".F6 . 1." PPM" / T4 . "TOTAL KG OISSOLVEO SOLIDS COM 




CXXXXXXXXXXXXXXX XXXXXXXXXXX XX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
C SUBPROGRAM SUB2 
C SUBPROGRAM FOR DENSITY ANO CENTER OF GRAVITY COMPUTATIONS 
CXXXXXXX XXXX XXXXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
SUBROUTINE SUB2 
COMMON IELV , NSTA,LOC(8) , NAL(8},MONTH,SLBVOL(29) , C(570},IDP(20), 
2 TEMP( 19 , 29) , TDS( 19.29) . DOC( 19,29},CACON( 19,29),XMGCON(19,29} , 
3 XNAr ~N( 19 , 29) , XKCON(19 , 29),C03CON(19 , 29),CLCON(19,29),AS04(19), 
4 S04CON( 19 . 29) , HC03(19,29} , O(570, 11} , SLBHT(29},SLBTDS(29} , 
5 SLBDO(29},SLBCA(29},SLBMG(29),SLBNA(29},SLBK(29) , SBC03(29) , 
6 SBHC03(29).SBCL(29),SBS04(29) , CHT(19),CTDS(19),CDO(19),CVOL(19) , 
7 CCA( 19) , CMG( 19) , CNA( 19) ,CK( 19) ,CC03( 19).CHC03( 19) ,CCL( 19). 
8 CDC 29 ) ,CG( 19) ,WWK( 19) ,UP( 19) ,AVCON( 19) ,ACON( 29) ,L5, CS04 ( 19) , 
9 ACA( 19), AMG( 19) , ANA( 19), AK( 19), AC03( 19) ,AHC03( 19), ACL( 19). 
X OENS(19.29) . AREA(19,29),VOL(19,29),A(19) , F(29',STAB(19),OM(19), 
1 OTEMP(e,29),DTDs(e,29) , OOOC(e,29),DCA(e,29) , OMG(e,29), 
2 OK(8.29) , OC3(8 , 29) , DH3(8 , 29),DCL(8 . 29).DS4(8 , 29) , 
3 DNA(8,29) 
COMMON/BLK / NAME( 19) , ISEC(19) , MON(12) , IPAG , ITPCDE 
c··········· ········· ································· ..........•.....•. 
C SECTION FOR DENSITY OETERMINATION 
C CG(X)IS CENTER OF GRAVITY CD(X) IS CENTER OF DENSITY 
C DM(X) IS THE MEAN DENSITY 
c··························· e ••••••••••••••••••••••••••••••••••••••••••• 
DO 1410 1=1 . 29 
F( I ) EO . 
1410 CONTINUE 
c····················································· ...•..•.•.•..••... 
C CALCULATE DENSITY AT A GIVEN TEMPERATURE ANO TOS CONCENTRATION 
C FROM FUNCTION FNA 
c·································· ··················· ...••••.•••••..••. 
DO 1440 I t 1 . 19 
PAGE I I 

















































































































LISTING OF FILE : POWELL 81/08/21 . 13 . 54 . 34 . 
00 1430 .1-1,29 
OENS(I , v) - FNA(TE~P(I,v»+(TOS(I,v)0 . 8E - 6) 
IF(F(I) . GT . OENS(I,v»GOTO 1420 
F( I )-OENS( 1,.1) 
1420 IF(IELV . LE . (v 020»GOTO 1440 
1430 CONTINUE 
1440 CONTI NUE 
LELV - IELV+3140 
00 1510 I ~ I . 19 
X2=X3 s YI=Y2-0 . 
00 1460 .1 " ,29 
Xl=v 020-10 
IFC(v·20) . GT . IELV)GOTO 1470 
1450 X2 s ( (ELV - Xl )oVOL( I . .1) 
x3 =x2+X3 




1470 L5 =IELV - «v - I)020) 
X2 c L5/2·YOL(I.v)OL5/20 
X3 - X2+X3 
YI =YOL(I . v )00ENS(I , v)oL5/20 
Y2=Y 1+Y2 
1480 IF(CVOL( I) . NE . 0 . )GOTO 1500 









CG( I ) = X3/CVOL( I ) 
0~(I) '" Y2/CVOL(I) 
CONTINUE 
00 1 560 I = I , 19 
00 1530 v · 1 ,29 
IF(OENS(I,v) . GT . O~(I»GOTO 
IF(OENS(I.v) . LT . O~(I»GOTO 
IF(OENS(I,v) . EO . 0~(I)G070 
CONTINUE 
Ol '" OENS(I,v-l) - OENS(I.v) 
02:0M(I)-OENS(I , v) 
03 =(02/01 )020 . 
CO(I)sIELV - (v 020-03 - IO . ) 
GOTO 1560 









C SUBPROGRAM SUB3 
C SUBPROGRAM FOR STABILITY ANO HEAT BUDGET COMPUTATIONS 
CXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX X 
SUBROUTINE SUB3 
COMMON IELV,NSTA,LOC(8),NAL(8) , MONTH , SLBVOL(29),C(570),IOP(20) , 
2 TEMP(19 , 29) , TOS(19,29) , OOC(19,29) , CACON(19,29),XMGCON(19,29), 


















































































































BEST DOCUMENT AVAILABLE 
LI S TING OF FILE : POWELL 81/08/21 . 13 . 54 . 34 . 
4 S04CON( 19 . 29) . HC03( 19.29) . O( 570 . 1 I) . SlBHT( 29). SlBTOS( 29) . 
5 SlBOO(29) . SLBCA(29).SLBMG(29).SLBNA(29).SLBK(29).SBC03(29). 
6 SBHC03(29J . SBCL(29).SBS04(29).CHT(19).CTDS(19).COO(IS,.~VOL(19). 
7 CCA( 19) . CMG( 19) . CNA( 19) . CK( 19) . CC03( 19) . CHC03( 19) . CCl( 19) . 
8 cot 29) . CG( 19) . WWK( 19). AlP( 19). AVCON( 19). ACON( 29) .l5.CS04( 19). 
9 ACA( 19). A/IIIG( 19). ANA( 19) . AK( 19) . AC03( 19). AHC03( 19) ,ACL( 19) , 
X OENSI 19 . 29) . AREA ( 19 . 29) . VOL{ 19.29) . A ( 19) . F (29) . SUB( 19) .OM( 19) . 
1 OTE/IIIP(8 . 29).OTDS(8.29) . ODOC(8.29) . OCA(8.29).D/IIIG(8.29J . 
2 DK(8.29).DC3(8 . 29J.DH3 18.29J.DCL(8.29).OS4(8.29). 
3 DNA(8 . 29J 
COM/lliON/BLK/NAME(19) . ISEC(19).MON(12).IPAG . ITPCDE 
c····················································· .•.•••...•••••.••• 
C SECTION FOR THE COMPUTATION OF THE 1500 MOOIFIED SCHMIDT 
C STA81LITY (STAB(I»(THE A/lliOUNT OF ENERGY NEEDED TO 8RING 
C THE LAKE TO AN ISOTHERMAl/ISOHALIN E CONDITION) . 
C THE WINO WORK REOUIREO TO 0lSTRI8UTE THE SUMMER HEAT INCOME 
C IS CALCULATED AND STORED IN WWK(I) . 
C THE BIRGEAN HEAT BUDGET (BHB) IS CALCULATED AS THE AMOUNT OF 
C ENERGY STORED IN THE LAKE AT THE TEMPERATURE OF MAXIMUM DENSITY. 
c····················································· .••..••.•...•••..• 
A2"Al=0 . 
DO 1610 J = 1.29 
00 1600 I - 1 . I 8 
AI " AREAI I .J) 
A2 =AI·A2 
A(I) =O . 
1600 CONTINUE 
AREA(19 . J) - A2 
A2=AI=0 . 
1610 CONTINUE 
A( 19)=0 . 
00 1670 "1.19 
SI =S2 =81 =82=0 . 
OO~F( I) 
00 1650 J= 1 .29 
ZI =J-20- to 
IF(J . EO . l .)GOTO 1630 
IF«J-20) . GT.IELV)GQTO 1680 
1620 IF(OENS(I . J - l) . EO . O)GOTO 1630 
Ol=«DO-DENS(I.J»+(00- DENS(I . J-l»)/2 . 
GOTO 1640 
1630 Dl zDO - DENS(I.J) 
IF(J - I . GT . O)GOTO 1640 
AI =AREA(I.J)/2 . 
GOTO 1645 
1640 Al-(AREA(I.J)+AREA(I,J-l»/2 . 
1645 Sl z (CG(I)- ( IELV - ZI».AI.OI.20.929 
81 =(IELV - Zl).Al·01-20·929 
82 " 82+81 
S2-S2+S1 
1650 CONTINUE 
IF(A(I) . LE . O)A(I)-AREA(I.J) 
1660 STA8(1) - S2/A(I) 
WWI« I )-B2/A( I) 
1670 CONTINUE 
PAGE 13 









































































































LISTING OF FILE : POWEL L 81/08/21 . 13 . 54 . 34 . 
GOTO 1690 
1680 A(I) - AREA(I.J - l)+«AREA(I.J) - AREA(I . J - l»·L5/20) 
Al - (AREA(I . J - l)+A(I»/2 
02 s (OENS(I . J - I) - OENS(I . J»oL5/20 
03-0ENS(I . J - l) - 02 
01 - «00- 03)+(00 - OENS(I . J - I»)/2 
SI-(CG(I)-L5/2)·0I O Al oL5 0929 
81-(L5/2)·Al°0l·L5°929 





C WRITE THE SCHMIOT STA8ILITY . WINO WORK. CENTER DEPTH. 
C AND SECTION NAMES . 
c··········································· ·· ········ ...•..••......••.• 
WRITE(4.3050)MONTH . IPAG 
00 t 700 I - 1 . t 9 
WRITE(4 . 3060)STA8(I) . WWK(I) . CG(I) . NAME(I) 
1700 CONTINUE 
H8 s CHT(t9)/(A(I9)· • . 047E7) 
8H8 - (CHT( 19) - (eVOL( 19).4.1 . 234E9) )/( A( 19)04 . 047(7) C··············································· ······ ...••...........•. 
C WRI TE THE TOTAL LAKE STA8ILITY. TOTAL LAKE AREA. HEAT 8UOGET . 
C ANO THE 8I RGEAN HEAT BUDGET . 
c················· ············· ······················· •••.••••.....•.... 
C 
WRITE(4.3070)STAB(t9).A(19).HB.BHB 
3050 FORMAT(IHI/T62.Al0.TI20. "PAGE ".I2///T2 . 130(IH-)/I/T59,"STABILITY 
20ATA"///T33 . "STABILITY " . T49. "WINO WORK " .T67. "CENTER " .T81. "SECTION " 
3/T32, "GM - CM/CM- - 2 " .T48. "GM-CM/CM--2 · .T67. · OEPTH "/T2.130(tH-» 
3060 FORMAT(T34.GtO . 4.T50 . GIO . 4.T66.GtO . 4.T81,Al0) 
3070 FORMAT(T2 . 130(tH·)///T4 . "STABILITY OF TOTIL LAKE IS",F7 . t." GM - CM/ 
2CM •• 2 FOR AN AREA OF",Gl0 . 4 . · ACRES"//T •. ·HEAT BUDGET IS ·. GIO . • • • 






C FUNCTION TO INCORPORATE THE TILTON - TAYLOR EQUATION INTO 
C THE DENSITY COMPUTATIONS . 
CXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX XXXXX 
FUNCTION FNA( X) 











































































































LISTING OF FILE : POWPLOT 81/08/17 . 
BEST DOCUMENT AVAILABLE 
16 . 04 . 02 . PAGE I 
PROGRAM POWPLOT(INPUT,OUTPUT,PCOOE,TAPE1,TAPE2%PCODE) 
c····················································· ••••••...••.••••.• 
C THIS PROGRAM WILL GENERATE CONTOUR PLOTS OF LAKE POWELL 
C GEOCHEMISTRY DATA 
c·············· ······································· .....••.•.••••••.• 
o IMENS I ON XA (2) , XB (2) , XC (4) ,XD( 17) ,XS( 5) , VA (2) , YB (') , VC( 4) , YD( 17), 
2VS (5) , I X (B) , I Y ( 12 ) , NAL( 8) ,X3( 96 J , Y 3 (96) , Z3( 96) ,ZMAT ( 10,21) ,Z( 12) , I 
3DM( 1:2) ,CPLT ( 1 I ) ,MON( 12) , C 1 NT( 1 I ) 
COMMON WORK( 10000) C······· 6 ••••••••••••••••••••••••••••••••••••••••••••• •••••••• ~ ••••••••• 
C DATA FOR PLOTTING LAKE BED 
c······ ~ ·············································· •....••••••...••.• 
DATA( XD( I), I ~ 1 , 17 )/0 . . 8. ,25 . ,38 .. 54 . ,68 . . 73 .. 80 .. 95 . . 103 . ,117 . ,133 
2 . . 153 . . 170 . . 175. ,175 . ,0./ 
DATA(YD( I) . I: 1,17 )/3140 .. 3155 . . 3165 . . 3175 . . 3200 . ,3250 . , 3260 . . 3275 . 
2,3295 . . 3320 . . 3345 . , 3360 . . 3420 . ,3480 . ,3495 . . 3140 . . 3140 . / 
OAT A ( X S ( 1 ) . I : I . 5 ) /0 . . I . 3 . I . 3 .0 . . 0 . / 
DA TA (YS( I ) . I : I .5 )/3 140 . ,3140 .. 3700 . . 3700. ,3140 . / 
DA TA (XC ( 1 ) . 1 : I .4) /0 . . 175 . . 175 . . 175 . / 
DA TA (YC ( 1) . I : I .4) /0 . . 0 . . 3700 . . 3 140 . / 
c·· ··················································· •...•••••••••••••• 
C ALPHA-CHARACTER DATA FOR LEGEND 
c····················································· •..••.•...••...••. 
DATA(CPLT(I).1=1.1I)/·TEMP . ·. " TDS ·."0 . 0 . .. . .. CA++ "."MG++ ·."NA+ 
2 "."K+ " .·C03 - - .. . · HC03-·. · CL- .. . ·SD4-- .. / 
C······· · ········~···································· .•••••••••••••••.. 
C CONTOUR INTERVAL DATA 
c······· ·············································· ....•.•....•.•.•.. 
DA TA( ClNT ( 1 ) • I: I . 1 I )/ I . • 50 . . . 5 . 10 . . 5 .. 10 . . . 5. I . • 10 . . 10 . . 20. / 
c············· ········································ .•.•••••••••.••••• 
C READ FROM FILE PCODE TO DETERMINE WHICH MONTHS AND CONSTITUENT TO PLOT 
c····················································· •••.•.• ~ .•.••••••• 
DO 5 l : 1.43 
5 READ(2 . 10)lINES 
READ(2.15)NMON 
READ( 2. 20)(MON(I) . I:l.NMON) 
READ(2,I5)lTPCOE 
READ(2 . 15)NCP 
10 FDRMAT(Al) 
15 FDRMAT(5X.I2) 
20 FORMAT(5X. 1213) 
30 FDRMAT( 12) 
40 FORMAT(8X . Al0.I5 . I3) 
50 FDRMAT(8X.8I4) 
60 FORMAT(8X . 1216) 
70 FDRMAT(8X . 12F6 . 0) 
c························~···························· •...•••..•........ 
C CALL DISSPLA FOR 10 AND COMPRESSOR STATEMENTS BEFORE MAIN LOOP 
c····················································· .•..•..•••••••...• 
CALL ID(27HCRWQO ; ER1000M ;X 3828;LEVEL 3 . 27) 
CALL COMPRS 
c····················································· ..•..........•.... 
C READ DATA FROM YRFILE 
c····················································· ••.•••.•..••.. ~ ... 















































































































LI ST ING OF FI LE : POWPLOT 
00 450 M: I . NMON 
NZ : O 
81/08/11 . 16 . 04 . 02 . 
c···············, ........•.••..•..•••..•..•••••••••••.••••••.•••..••...• 
C READ TWO - OIGIT CODE UNTIL CESIREO MONTHS DATA IS IN POSITION 
C TO BE READ . READ MONTH NAME . LAKE ELEVATION. AND THE 
C NUMBER OF SAMP L ING STATIONS . NEXT READ THE DISTANCES UPSTREAM 
C FROM GLEN CANYON OAM OF EACH STATION FUR X-AXIS ARRAY . TH~N 
C READ THE NUMBER OF SAMPLES TAKEN AT EACH STATION. C···· ....•.•.•.. .....••..••.•.••..••.••••••••..•...••••••.•••.•.•••••••• 
15 kEAD ( I.30)MCODE 
IF (MCODE . EO . 13 )GOTO 500 
IF(MCOOE . NE . MON(M»GOTO 15 
READ( 1 . 40)MONTH.IELV.NSTA 
YC( 1 ):YC( 2 ) =ELV =FLOAT( IELI ' ) 
5 [ ~=f l 0AT(I ELV - 3140) 
READ ( : . 50 )( I X ( J ) . . J = I . NS T A ) 
REAu( 1. ':'0 ) (NA L r d ) . J = I .NSTA) 
c ···· · ········· ~ ······················· · ·············· •••••.•.••.••••••. 
C READ THE DEPTHS AT WHICH THE SAMP LES WERE TAKE~ FOR 
C Y- AXIS ARRAY . READ INTO DUMMY ARRAY UNTrL SPECIFIED 
C CONSTITUENT LINE IS IN POSITION TO BE READ INTO Z- AXIS ARRAY . 
C FILL Xl.Y3.Z3 ARRA YS ~ ITH POINTS THAT WTLL DEFINE A SURFACE 
c··············································· ······ •......•.•...••..• 
00 11 0 K= I . NSTA 
NX= NAL(K) 
IF(K.NE . I ) GOTO 85 
60 READ(I . 60)(I Y( ·J ),J-' .NX\ 
GOTO 90 
85 REAO( 1.60)(IDM(J).J= I. NX) 
90 DO 105 ; = I . II 
9 5 
READ( 1 . 10)( Z( J). J = I.NX) 
IF(I . NE . NCP)GOTO lOS 
00 100 L = 1 . 12 
N=L 
NZ =NZ+I 
I F(NX. LE . (13-L) )N : l 
IF(N . ~~ . I)GOTO 9 5 
N=L+NX - 12 
X 3(~Z) = F ~06T(IX(K» 
Y3(NZ) =FLOAT(IY(L)+3140) 
Z3(NZ) =Z(N ) 
c····················································· •..••.•.....•..... 
C CONVERT TEMPERAT URES TO CE LSIUS AND CONSTITUENT DATA TO PPM 
c····················································· .• * ~ •••••••••••••• 
IF ( NCP . EO . l . ANO . ITPC[J[ . EO . l)Z3(NZ) =«Z3(NZ) - 32 . ).5./9 . ) 
IF(NCP . EO.4)Z3( NZ) 2 (Z3(NZ)·20 . ) 
IF(NCP . EO . 5)Z3(NZ) =(Z3(NZ)-12 . 2) 
IF(NCP . EO . 6)Z3(NZ) =(Z3(NZ)·23 . ) 
IF(NCP . EO . 1)Z3(NZ) - (Z3(NZ)-39 . 1) 
IF(NCP . EO . 8)Z3(NZ) : (Z3(NZ)·30 . ) 
IF(NCP . EO . 9)Z3(NZ) - (Z3(NZ)"61 . ) 
IF(NCP . EO. l0)Z3(NZ)2(Z3(NZ)·35 . 5) 




















































































































BEST DOCUMENT AVAILABLE 
LISTING OF FI LE : POWPLOT 
110 CONTINUE 
00 120 I: I ,2 
XA(I ):XS( Il 
YA(I) - YS(I) 
XB(I) : XS(I+2) 
120 YB(I) =YS(I+2) 
81/0 8/17 . 16 .04 . 02 . 
C····················································· ................. . 
C CALL OISSPLA , INITIALIZE PARAMETERS, AND SUPPRESS 





c····················································· ................. . 
C SET UP SIMPLE 2 - 0 AXIS AND ~RAW X- AXIS LABEL 
c·········· · ················~····················· •• ·· ......•........... 
CALL YAXANG(O . ) 
CALL PHYSOR( . 98 ,. 8) 
CALL TITLE(IH , - I,41HRIVER MILES UPSTREAM FROM GLEN CANYON DAM , 41, 
21H ,1,9 . 9,6 . 56) 
CALL INTAXS 
CALL YAXENDC"NOENOS") 
CALL GRAf(O . , 25 . ,175 . ,3140 . ,560. ,3700 . ) 
CALL HEIGHT( . 19) 
c····~····················· · ·························· ...•••......••.••• 
C SET UP LEGEND BLOCK IN LOWER RIGHT CORNER OF PLOT AREA 
c················································.··· •.................. 
CALL RLMESS("LAKE POWELL CONTOUR PLOTS", 100 ,1 03 . 3,3269 . ) 
CALL HEIGHT( . 14) 
CALL RLMESS("GEOCHEMISTRY DATA FROMS" . 100 , 103 . , 3236 . ) 
CALL RLMESS(MONTH . l0.1S1 . 3.3236 . ) 
CALL RLMESS("LAKE ELEVATION IS fEETS". 100, 109 . 5,3212 . ) 
CALL RLINT(IELV,147 . 8,1212 . ) 
IF(NCP . EO . l)GOTO 125 
CALL RLMESS("ISOGRAMS REPRESENU",I00 , 113 . 5 .3 188 . ) 
CALL RLMESS(CPLT(NCP),5, 153 . 5,3188 . ) 
CALL RLMESS("CONCENTRATION IN PPMS", 100,115 . 8,3164 . ) 
GOTO 130 
125 CALL RLMESS("ISOTHERMS ARE LABELEOS " ,I00,115 . ,3188 . ) 
CALL RLMESS("IN DEGREES CELSIUSS",I00,117 . 5,3164 . ) 
c···················································.· •.........•....... 
C PLOT LAKE BED ANO LEfT MARGIN. TERMINATE SUBPLOT ANO 
C RELOCATE ORIGIN TO ORAW Y-AXIS ANO OAM . 
c········································.······.····· .•.•.•............ 
130 CALL CURVE(XC,YC,4 , O) 
CALL CURVE(XD , YO,15,O) 
CALL ENDGIH I I 
CALL OREL(- . 075,O . ) 
CALL TITLE(" ",-1," " , O,"ELEVATION ABOVE MEAN SEA LEVEL (FEET)S" . 1 
'00 , 10 . ,6 . 56) 
CALL RESET("Yj . ) 
CALL YAXENO("NU~ ~ ( ") 
CALL YTlCKS(28) 


























































































































LIST ING OF FILE : POWPLOT 81/08/11 . 
C DR AW A VECTOR TO REPRESENT PENSTOCK ELEVATION . 
C PLOT A HORIZONTAL L INE AT THE LAKE SURFA CE ELEVATION 
C AND SHADE DAM AREA . 
-
16 . 04 . 02 . 
c······ ··············································· ••••••••.......... 
CALL RLVEC( - 5 . . 3410 . . 0 . . 3410 . . 2203) 
CALL CURVE(XA .Y A.2.0 ) 
CALL CURVE(XB.YB.2.0) 
CALL SHAOE(XS.YS . 5 . 65 . . . 05.1.WORK.loooo) 
CALL ENOGR(I) 
CALL ORE LlO ... 1) 
CALL TITLE( " ".- 1 ." ".0. " ".1. 10 . . 5 . 86) 
CALL RESET( " VTICKS") 
CALL RESET( "Y AXENO ") 
CALL GRAF(O . . 25 . . 115 . . 3200 . . 100 . . 3100 . ) 
CALL RESET( " ALL") 
CALL ENOGR(I) 
c····················································· •.•.......•....... 
C TERMINATE 2 - 0 SUBPLOT AND SET UP A 3 - 0 WORKSPACE TO USE WITH 
C MATRI X MANIPU LATION ROUTINES . GETMAT WIL L CREATE AN EVENLY 
C SPACED MATRIX OF VALUES THROUGH INTERPOLATION OF EXISTING pOINTS . 
C ZMAT WILL CONTAIN THESE VALUES AF TE R EXECUTION OF ENOMAT . 
c······ ...... .. ...................................... .. ............... . 
YLEVL=(FLOAT(IELV-3l40))·(6 . 56/560 . ) 
CALL TIT L30(" ' ".100. 9 . 9 . 6 . 56) 
CALL GRAF30(0 . . 25 . . 115 . . 3140 . . SEL .EL V. O .. 850 . . 850 . ) 
CALL BGNMAT ( 10.21 ) 
CALL G~lMAT(X3.V3.Z3.NZ.WORK) 
CALL ENOMAT(ZMAT . WORK) 
c····· ·· ·············································· ••..•..••.••.•.•.. 
C REDEF I NE 2 - 0 PLOT AREA AND GENERATE CONTOUR LINES . 
C CONTOUR LINES ARE DRAWN FROM EVENLY SPACED MATRI X (ZMAT) . 
C LINE TVPE AND CONTOUR INTERVALS ARE SPECIFIED BY 
C CONMAK AND CONLIN . BLANK LEGEND BLOCK AND AREA ABOVE THE 
C LAKE SURFACE WITH 8LNK ROUTINES . BLACK OUT AREA BELOW 
C LAKE BED WITH SHADE ROUTINE . 
c····················································· •..•.•••••••...... 
CALL ENDGR( 1) 
CALL RESET("ALL") 
CALL PHV SO R( . 98 . . 8) 
CALL TITLE(IH . - I.IH . O. IH .0 . 9 . 9 .YLE VL) 
CALL GRAF(O . . 25 . . 115 . . 3 140 . . SEL . ELV ) 
CALL BLNK1(O . . 9 . 9 . YLEVL.1 . . 0) 
CALL BLNK2(5 . 651 . 9 . 9.0 . . 1 . 99.4) 
CALL 8U-II<3( -. 15.0 . . 0 . . 6 . 56.0) 
CALL BLNK4(9 . 9 . 10 . 25.0 . . 6 . 56.0) 
CALL SHAOE(XO . vO. 11 . 90 . . . 01 . I.WORK. 10000) 
CALL 8COMON ( I00d0) 
CALL PSPLIN 
CALL CONANG(180 . ) 
CALL CONMAK(ZMAT .l0 .2 1 . CINT(NCP») 
CALL CONLlN(O. "SOLlO". "LABELS". 1. 10) 
CALL CONTUR(t . "LABELS"."DRAW") 
CALL ENOP LI M) 
c····················································· •••••••••••..•.... 


























































-LIST ING OF FILE · POWPLOT 81/08/17 . 16 . 04 . 02 . 
220 C BE PLOTTED . THE PLOTS WILL BE STORED SEOUENTIALLY IN A SINGLE 
221 C COOED OUTPUT FILE . 222 C····················································· ....•..•.••.•••..• 
223 450 CONTINUE 
224 CALL DONEPL 








//0 BEST DOC MENT AVAILABLE 
- - _ 
- - - ------ - -
 1) Examp1 e of YRFILE 




LISTING OF FILE : YR1981 82/01/27 . 16 . 29 . 24 . PAGE 
1 01 1 
2 01 DATA JANUARY 81 3680 8 2 
3 01 DATA 0 23 56 62 74 105 153 170 3 
4 01 DATA 12 11 10 8 9 8 6 6 4 
5 01 WAHOP 45 60 110 160 210 260 310 360 410 460 510 540 5 
6 01 WAHTP 8 . 8 . 8 . 8 . 8 . 8 . 9 . 11 . 11 . 11 . 11 . 11 . 6 
7 01 WAHOS690 . 694 . 692 . 665 . 632 . 579 . 554 . 432 . 430 . 431 . 436 . 436 . 7 
8 01 WAHOO 2 . 2 . 4 3 . 4 4 . 4 5 . 1 5.7 6 . 4 8 . 2 8 . 2 8.5 7.6 8 . 1 8 
9 01 WAHCA 4 . 2 4 . 15 4 . 1 4 . 1 3.8 3.6 3 . 4 2 . 84 2 . 88 2 . 76 2 . 88 2.8 9 
10 01 WAHMG 2 . 4 2 . 35 2 . 35 2 . 3 2 . 2 2 . 05 2 . 05 1 . 68 1.68 1. 64 1 . 72 1. 68 10 
11 01 WAHNA 4.2 4 . 15 4 . 15 3 . 95 3 . 85 3 . 55 3 . 4 2 . 48 2 . 44 2 . 48 2 . 48 2 . 48 11 
12 01 WAHK+ . 12 . 12 . 12 . 12 . 11 . 11 . 1 . 09 . 09 . 09 .09 . 09 12 
13 01 WAHC3 . 34 O. . 31 . 34 . 46 . 33 . 38 . 28 . 28 . 34 . 35 .22 13 
14 01 WAHH3 2 . 59 2 . 96 2 . 56 2 . 53 2 . 33 2 . 38 2 . 31 2.08 2 . 06 1. 99 1. 98 2 . 15 14 
15 01 WAHCL 2 . 08 2.06 2 . 06 1. 98 1 . 88 1. 72 1 . 54 1. 04 1 . 04 1 . 1.04 1.04 15 
16 01 WAHS4 5 . 93 5 . 72 5 . 82 5 . 62 5 . 3 5 . 04 4 . 73 3 . 74 3 . 74 3 . 74 3 . 74 3 . 74 16 
17 01 COFOP 65 110 160 210 260 310 360 410 460 510 540 17 
18 01 COFTP 8 . 8 . 8 . 8 . 8. 10 . 10 . 12 . 12 . 12 . 12 . 18 
19 01 COFDS709 . 690 . 669 . 640 . 613 . 609 . 525 . 441 . 437 . 445 . 445 . 19 
20 01 COFOO 2 . 4 3 . 4 3 . 9 4 . 8 5 . 4 5 . 6 6 . 7.2 7 . 7 7 . 6 8.5 20 
21 01 COFCA 4 . 05 4 . 05 3 . 85 3 . 75 3 . 5 3 . 6 3 . 16 2 . 72 2 . 72 2 . 76 2 . 72 21 
22 01 COFMG 2 . 4 2 . 4 2 . 3 2 . 25 2 . 2 2 . 2 1.88 1. 64 1. 64 1.64 1 . 72 22 
23 01 COFNA 4 . 15 4 . 15 4 . 3 . 85 3 . 75 3 . 65 2 . 96 2 . 36 2 . 36 2 . 4 2.36 23 
24 01 COFK+ . 12 . 12 .11 . 11 . 1 . 11 . 09 .1 . 09 . 09 . 09 24 
 
25 01 COFC3 . 32 . 32 o. . 32 . 29 o. . 19 . 15 . 25 .17 . 15 25 
26 01 COFH3 2 . 64 2 . 52 2 . 86 2 . 44 2 . 48 2 . 74 2 . 32 2 .1 6 2 . 08 2 .1 4 2 . 14 26 
27 01 COFCL 2 . 02 2 . 02 1. 96 1 . 88 1. 72 1. 66 1 . 28 . 90 1 . . 98 . 96 27 
28 01 COFS4 5 . 72 5 . 77 5 . 56 5 . 04 4 . 94 5.2 4 . 16 3 . 7 3.58 3 . 54 3 . 74 28 
29 01 OAKDP 120 160 210 260 310 360 410 460 510 540 29 
30 01 OAKTP 8 . 10 . 8. 10 . 10 . 11. 11 . 11. 11 . 12 . 30 
31 01 OAKOS665 . 670 . 641. 687 . 707. 410 . 400 . 438 . 403 . 414 . 31 
32 01 OAKOO 2 . 4 4 . 2 4 . 4 5 . 6 5 . 9 7 . 6 7 . 6 7 . 6 7 . 6 8 . 1 32 
33 01 OAKCA 4 . 05 4 . IS 3 . 7 3 . 95 4 . 3 2 . !! 2 . 68 2 .7 2 2 . 64 2 . 64 33 
34 01 OAKMG 2 . 35 2 . 45 2 . 25 :i . 45 2 . 5 1 . 6 1.6 1.6 1. 56 1 . 52 34 
35 01 OAKNA 4 . 1 4 . 15 3 . 09 4 . I 4 . 25 2.24 2 . 12 2 . 12 2 . 12 2 . 12 35 
36 01 OAKK+ .1 2 . 12 . 11 . 12 . 12 .08 . 08 . 08 .08 . 08 36 
37 01 OAKC3 . 17 . 38 . 2 . 22 o. . 26 . 23 O. o. . 15 37 
38 01 OAKH3 2 . 72 2 . 47 2 . 6 2 . 66 2 . 92 2 . 05 2 . 04 2 . 28 2 . 28 2 . 08 38 
39 01 OAKCL 1. 96 1 . 96 1. 82 2 . 2 . 04 . 86 . 86 . 82 . 8 . 84 39 
40 0 1 OAKS4 5 . 51 5 . 98 5 . 1 5 . 62 6 . 14 3 . 41 3 . 33 3 . 29 3 . 29 3 . 33 40 
41 01 CHAOP 220 260 310 360 410 460 510 540 41 
42 01 CHATP 9 . 9 . 10 . 10 . 11 . 12 . 12 . 12 . 42 
43 01 CHAOS626 . 613 . 592 . 444 . 407. 406 . 401 . 394 . 43 
44 01 CHADD 2 . 3 . 3 . 8 7 . 7 . 3 7 . 2 6 . 8 6 . 8 44 
45 01 CHACA 3 . 9 3 . 85 3 . 8 3 . 16 3 . 08 2.84 2 . 8 2 . 84 45 
46 01 CHAMG 2 . 35 2 . 3 2 . 3 1.6 1 . 52 1.56 1. 56 1.6 46 
47 01 CHANA 3 . 65 3 . 45 3 . 1 2 . 08 1. 92 1. 92 1. 92 1. 92 47 
48 01 CHAK+ . 1 . 1 . 08 . 08 . 08 . 08 . 08 . 08 ( . 
49 01 CHAC3 . 29 O. . 27 o. o. O. . 34 o. 49 
50 01 CHAH3 2.56 2 . 72 2 . 28 2 . 16 2 . 1 2 . 16 1.85 2 . 2 50 
51 01 CHACL 1. 54 1. 38 1.1 . 5 . 42 . 6 . 58 . 58 51 
52 01 CHAS4 5 . 56 5 . 56 5 . 4 I 4 . 28 4 . 04 3 . 66 3 . 54 3 . 74 52 
53 01 ESCOP 195 210 260 310 360 410 460 510 540 53 
54 01 ESC P 8 . 8 . 9 . 10 . 12 . 11. 11 . 11 . 11 . 54 
L/3 BEST DOCUM~NT AVAILABLE 
BEST DOCUMENT AVAILABLE 
LISTING OF FILE : YR1981 82/01 / 27. 16 . 29 . 24. PAGE 2 
55 01 ESCDS695 . 680. 736 . 705 . 794 . 480. 388. 483 . 380 . 55 
56 01 ESCDO 3 . 3 . 9 7 . 4 5 . 6 6 . 8 5 . 5 7.7 7 . 3 7 . 3 56 
57 01 ESCCA 3 . 8 3 . 7 4 . 3 . 9 4 . 35 2 . 84 2 . 64 2 . 6 2 . 64 57 
58 01 ESCMG 2 . 25 2 . 2 2 . 45 2 . 3 2 . 5 1 . 64 1 . 56 1 . 56 1. 56 58 
59 01 ESCNA 3 . 95 3 . 85 4.2 4 . 1 4 . 35 2 . 36 2 . 04 2.04 '2.08 59 
60 01 ESCK+ . 12 . 13 . 12 . 12 . 13 . 1 . 08 .08 . 09 60 
61 01 ESCC3 . 24 O. . 12 O. O. O. O. O. O. 61 
62 01 ~SCH3 2 . 62 2 . 84 2.78 2 . 84 2 . 92 2 . 44 2 . 34 2 . 3 2.28 62 
63 01 ESCCl 1.9 1 . 86 2 . 1.9 2 . 1. . 82 . 82 . 84 63 
64 01 ESCS4 5.25 5 . 2 5 . 77 5 . 67 6 . 34 3 . 66 3 . 29 3.24 3 . 12 64 
65 01 BFGOP 215 260 310 360 410 460 510 540 65 
66 01 BFGTP 9 . 9 . 10 . 11 . 11. 12 . 12 . 12 . 66 
67 01 BFGOS655 . 641 . 646 . 712 . 478 . 441 . 429 . 467 . 67 
68 01 BFGOO 6 . 9 7 . 4 7 . 6 . 3 10.2 7.2 7 . 7 . 2 68 
69 01 BFGCA 3 . 85 3 . 85 3 . 85 4 . 1 2 . 8 2 . 64 2 . 64 2 . 64 69 
70 01 BFGMG 2 . 35 2 . 35 2 . 35 2 . 55 1 . 64 1 . 48 1. 52 1. 56 70 
71 01 BFGNA 4.1 4 . 4 . 05 4 . 4 2 . 4 2 . 16 2 . 16 2 . 24 71 
72 01 BFGK+ . 12 . 12 . 12 . 13 . 09 . 08 . 08 .09 72 
73 01 BFGC3 .12 O. . 1 O. . 07 O. . I . 04 73 
74 01 BFGH3 2 . 74 2 . 82 2 . 71 2 . 92 2 . 28 2 . 28 2.23 2 . 28 74 
75 01 BFGCl 2. 2 . 1 2 . 2 . 16 1 . 06 . 92 . 96 . 96 75 
76 01 BFGS4 5 . 56 5 . 56 5 . 51 6 . 24 3 . 49 3 . 16 3 . 29 3 . 33 76 
77 01 HTEDP 340 360 410 460 510 540 77 
78 01 HTETP 7 . 8. 11. 11 . 11. 11. 78 
79 01 HTEDS629 . 610 . 453 . 447 . 450 . 459 . 79 
80 01 HTEDD 7 . 1 7 . 7 8 . 1 10 . 6 7 . 9 7 . 3 80 
81 01 HTECA 3 . 75 3 . 6 3 . 12 3 . 04 3 . 04 3 . Rl 
82 01 HTEMG 2 . 35 2 . 25 1 . 84 1 . 76 1.8 1.8 82 
83 01 HTENA 4 . 05 3 . 9 2 . 8 2 . 7~ 2 . 72 2 . 68 83 
84 01 HTEK : . 11 . 11 .1 .1 . 1 . 1 84 
85 01 HTEC3 O. . 05 . 07 O. O. O. 85 
86 01 HTEH3 2 . 86 2.38 2 . 32 2 . 42 2 . 38 2 . 42 86 
87 01 HTECl 2 . 14 2 . 1 . 28 1 . 26 l . 22 1 . 24 87 
88 01 HTES4 5 . 2 5 . 1 4 . 04 4 . 12 4 . 04 4 . 16 88 
89 01 CATOP 340 360 410 460 510 540 89 
90 01 CATTP 7 . 8 . 11 . 11. 11 . 11 . 90 
91 0 1 CATOS629 . 610 . 453. 447 . 450 . 459 . 91 
92 01 CATOD 7 . 1 7 . 7 8.1 10 . 6 7 . 9 7 . 3 92 
93 01 CATCA 3 . 75 3.6 3 . 12 3 . 04 3 . 04 3 . 93 
9 4 0 CATMG 2 . 35 2.25 1 . 84 1. 76 1.8 1 . 8 94 
95 01 CATNA 4 . 05 3 . 9 2.8 2 . 72 2 . 72 2.68 9!l 
96 01 CATK" . 11 . 11 . 1 . 1 . 1 . 1 96 
97 01 CATC3 O. . O~ . 07 O . O. O . 97 
98 01 CATH3 2 . 86 2 . 38 2.32 2 . 42 2 . 38 2 . 42 98 
99 01 CATCl 2 . 14 2 . 1.28 1. 26 1 . 22 1 . 24 99 
10 0 01 CATS4 5 . 2 5 . 1 4 . 04 4 . 12 4.04 4.16 100 
101 02 101 
102 02 DATA FEB . 1981 3677 8 102 
103 02 DATA 0 2 3 56 62 74 105 153 170 103 
104 02 DATA 12 11 10 8 9 8 6 6 104 
105 02 WAHDP 4 5 60 110 160 210 260 310 360 410 460 510 537 105 
106 02 WAHTP 8 . 8 . 7 . 8 . 8 . 8 . 9 . 8 . 10 . 10 . 10. 11 . 106 
107 02 WAHOS703 . 666 . 691. 678 . 654 . 631 . 651. 467 . 471. 467 . 469 . 476 . 107 
108 02 WAHOO 7 . 5 2 . 4 3 . 3 . 4 4 . 4 4 . 8 4 . 7 7 . 5 7 . 8 7 . 8 7 . 8 7 . 8 108 
109 02 WAHCA 4 . 35 3 . 85 4 . 3 4 . 15 3 . 9 3 . 7 3 . 7 2 . 88 2 . 88 2 . 88 2 . 84 2 . 88 109 




- - - - - - -
- - - - -
LI ST ING OF FILE : YR1981 82/01 / 27 . 16 . 29.24 . PAGE 3 
11 0 02 WtlHMG 2 . 4 2 . 4 2 . 35 2 . 3 2 . 2 2 . 1 2 . 15 1 . 68 1 . 64 1 . 68 1. 68 1. 68 110 
11 1 02 WA HNA 4 . 2 4 . 2 4 . 15 4.05 3 . 95 3 . 75 3 . 9 2 .6 2 . 52 2 . 56 2 . 52 2 . 6 111 
11 2 02 WAHK+ . 14 . 14 . 14 . 13 . 12 . 11 . 12 . 1 . 1 . 1 . 09 . 1 112 
113 02 WAHC3 . 56 . 44 . 56 . 68 . 8 . 6 . 6 . 6 . 52 . 6 . 48 . 44 113 
114 02 WAHH3 2.38 1 . 96 2 . 36 ? n 2 . 05 2 . 19 2 . 21 1 . 77 1. 83 1. 76 1 . 84 1. 93 114 
115 02 WAHCL 2 . 04 2 . 2 . 1. 96 1.8 1 . 85 1. 75 1.05 1.05 1. 1. 1.05 115 
116 02 WAHS4 5 . 94 6 . 16 5 . 94 5 . 94 5 . 51 5 . 35 5 . 4 3 . 93 3 . 84 3 . 89 3 . 93 3.89 116 
117 ()2 COFDP 65 110 160 210 260 310 360 410 460 510 537 1 17 
118 02 COFTP 8 . 8 . 7 . 7 . 9 . 9 . 10 . 10 . 10 . 10 . 11 . 118 
119 02 COFDS687 . 690 . 659. 642 . 670 . 690 . 652 . 453 . 420 . 452 . 451 . 119 
120 02 como 2 . 4 3 . 9 3 . 9 4 . 7 5 . 3 5 . 1 4 . 6 7 . 4 7 . 8 7 . 7 7.7 120 
121 02 CDFCA 4 . 15 4 . 25 4 . 1 3 . 95 4 . 4 . 1 4. 1 2 . 96 2 . 96 2.92 2 . 96 121 
122 02 COFMG 2 . 35 2.4 2 . 35 2 . 3 2 . 4 2 . 4 2.25 1 . 72 1 . 68 1. 68 1 . 72 122 
123 02 COFNA 4 . 15 4 . 15 4 . 05 3 . 85 4 . 1 4 . 1 3 . 85 2 . 48 2.48 2.52 2 . 48 123 
124 02 COFK+ . 12 . 12 . 12 . 11 . 11 . 12 .11 . 09 . 1 .09 . 1 124 
125 02 COFC3 . 32 . 3 . 54 .43 . 29 O. .36 . 26 . 24 .23 . 26 125 
126 02 COFH3 2 . 6 2.62 2 . 31 2 . 46 2. 55 2 . 84 2 . 42 2.14 2 . 12 2 . 09 2 . 11 126 
: 2 7 02 COFCL 2 . 1 . 98 1 . 94 1.84 1 . 98 1 . 92 1 . 7 1. 1 . 1. 1 . 127 
128 02 CDFS4 5 . 89 5 . 83 5 72 5 . 4 5 . 56 5 . 89 5 . 78 3 . 72 3 . 8 3.89 3 . 84 128 
129 02 DAKDP 120 160 10 260 310 360 410 460 510 537 129 
130 02 OAKTP 9 . 8 . 9 . 9 . 10 . 10 . 10 . 10 . 10 . 10 . 130 
131 02 OA KDS 665 . 649 . 604 656 . 675. 434 . 439. 432 . 436. 436 . 131 
132 02 OAKDD 3 . 3 . 4 6. 4 7 . 1 6 . 4 7 . 4 8 . 4 7.8 7 . 8 7 . 8 132 
133 02 OAKCA 4 . 1 4. 1 3.8 3 . 95 4. 1 2 . 92 2.96 2 . 92 2 . 96 2 . 96 133 
134 02 OAKMG 2 . 35 2 . 35 2.2 2 . 48 2 . 5 1 .6 4 1.64 1 . 64 1 . 64 1 . 6 134 
135 02 OAKNA 4 . 05 4 . 3 . 65 4.05 4 . 15 2 . 32 2 . 28 2 . 32 2 . 32 2 . 32 135 
136 02 OAKK+ . i i . 12 . 11 . 11 . 12 . 08 .09 . 09 . 09 . 09 136 
~J.7 02 OAKC 3 . 51 . 38 . 46 . 43 . 4 . 4 . 32 . 24 . 24 . 14 137 
138 02 OAKH3 2 . 42 2 . 49 2.26 2 . 41 2 . 46 1. 92 2. 2.09 2 . 04 2 . 18 138 
139 02 OAKCL 1 . 92 1 . 9 1 . 78 2 . 02 2 . 1 . 84 . 9 . 9 . 88 . 92 139 
140 02 OAKS4 5 . 67 5 . 56 5 . 35 5 . 4 5 . 94 3.89 3 . 63 3 .76 3 . 8 3 . 72 140 
141 02 CHADP 220 260 310 360 41 0 460 510 537 141 
14 2 02 CHATP 9 . 9 . 9 . 9 . 9 . 9 . 10 . 10 . 142 
143 02 CHAOS632 . 621 . 542 . 511 . 406. 406 . 402 . 413 . 143 
144 02 CH ADD 1.9 3 . 4 3 . 9 7 . 1 7 . 4 7.8 7 . 9 7 . 8 144 
145 02 CHAC A 4 . 05 4 . 3.68 3 . 04 3 . 2 . 96 2.96 3 . 145 
146 02 CHAMG 2 . 25 2 . 3 2 . 1 . 44 1. 52 1 . 52 1 . 52 1 . 52 146 
14 7 02 CHANA 3 . 75 3 . 65 2 . 8 1 . 88 1. 96 1 . 96 1 . 96 2 . 147 
148 02 CHAK+ . 11 . 11 . 09 . 08 . 08 . 08 . 08 . 08 148 
149 02 CHAC3 . 54 . 34 . 48 . 3 . 2 . 17 . 16 O. 149 
150 02 CHAH3 2 . 33 2 . 39 2 . 03 1 . 82 1 . 98 2 . 02 2 . 04 2 . 19 150 
151 02 CHACL 1 . 62 1 . 54 . 96 . 42 . 6 . 6 . 58 . 6 151 
15 2 02 CHAS4 5 . !'3 5 . 62 5 . 1 3 . 93 3 . 89 3 . 8 3 . 89 3 . 67 152 
15 3 02 ESCO P 19~ 210 260 310 360 410 460 510 537 153 
15 4 02 ESCTP 8 . 8 . 9 . 9 . 11 . 10 . 10 . 10 . 10 . 154 
155 02 ESCOS688 . 684 . 660. 707 . 756 . 488 . 453 . 453 . 416 . 155 
156 02 ESCOO 5 . 6 6 . 6 6 . 6 5 . 1 5 . 7 . 7 . 7 . 7 . 156 
157 02 ESCCA 3 . 9 3 . 9 3 . 5 3 . 95 4 . 35 3 . 08 2 . 84 2 . 88 2 . 96 157 
158 02 ESCMG 2 . 4 2 . 35 2 . 35 2 . 3!:i 2 . 5 1. 68 1 . 6 1 . 64 1 . 64 158 
159 02 ESCNA 4 . 1 4 . 05 4 . 05 4 . 1 4 . 25 2 . 4 2 . 2 2 . 24 2 . 2 159 
160 02 ESCK+ . 13 . 12 . 12 . 13 . 14 .1 . 1 . 1 .09 160 
161 02 ESCC3 . 6: . 6 . 9 . 5 . 72 . 5 O . . 74 . 18 161 
162 02 ESCH3 2 . 23 2.28 1. 56 2 . :::5 2 . 2 1 . 84 2 . 37 1.76 2 . 18 162 
163 02 ESCCL 2 . 1 2 . 05 2 . 05 1 . 9 2 . 05 1 . . 9 .9 . 9 163 
164 02 ESCS4 5 . 46 5 . 56 5 . 67 5 . 72 6 . 53 3 . 93 3 . 59 3 . 5 3 . 5 164 
-'" BEST DOCUMENT AVAILABLE LIS 
EST DOCUMENT AVAILABLE 
lISTING OF FILE ; ,( R1981 82/01/27 . 16 . 29.24 . PAGE 4 
165 02 BFGOP 215 260 310 360 410 460 510 537 165 
166 02 BFGTP 8 . 8 . 8 . 10 . 10 . 10 . 10. 10. 166 
167 02 BFGOS639. 628 . 623 . 612 . 470 . 472 . 473 . 475 . 167 
168 02 BFGOO 6 . 6 6 . 4 7 . 1 6 . 9 7 . 3 7 . 2 7 . 3 7 . 6 168 
11;9 02 BFGCA 3 . 55 3 . 6 3 . 55 3 . 55 2 . 88 2 . 88 2 . 92 2.92 169 
170 02 BFGMG 2 . 15 2 . 2 2 . 15 2 . 1 1. 64 1 . 68 1. 68 1 . 72 17C 
171 02 BFGNA 3 . 8 3 . 8 3 . 65 3 . 45 2 . 44 2 . 44 2 . 44 2 . 48 171 
172 02 [;FGK+ . 11 . 12 . 11 . 11 . 09 . 09 . 09 . 09 172 
173 02 BFGC3 . 68 . 6 . 52 . 56 . 3 . 74 . 46 . 52 173 
174 02 BFGH3 2 . 11 2 . 15 2 . 26 2 . 11 1. 96 1 . 82 1 . 88 1. 87 174 
173 02 BFGCl 1.9 1 . 95 1 . 85 1.65 1 . 1 . 05 1 . 1 . 1 175 
176 02 BFGS4 5 . 14 4 . 76 4.97 5 . 24 3 . 72 3 . 67 3 . 84 3 . 84 176 
177 02 HTEOP 340 360 410 460 510 537 177 
178 02 HTETP 10 . 8 . 9 . 10. 10. 9 . 178 
179 02 HTEOS700. 652 . 486. 487. 490 . 496 . 179 
180 02 HTEOO 8 . 4 8 . 6 8 . 9 1 1 . 8 8.4 9 . 4 180 
181 02 HTECA 3 . 7 3 . 55 3 . 3 . 2.96 3 . 181 
182 02 HTEMG 2 . 4 2 . 2 1. 72 1 . 72 1 . 72 1. 76 182 
183 02 HTENA 4 . 45 4 1 2 . 56 2 . 56 2 . 6 2 . 6 183 
184 02 HTEK+ . ~:2 . 12 . 1 . 1 . I . 1 184 
185 02 HTEC3 O . . 56 .42 .2 . 8 . 58 185 
186 02 HTEH3 2 . 96 2 . 37 1. 94 2 . 14 1 . 7 1 . 81 186 
187 02 HTECL 2 . 3 2 . 2 1.2 1.05 1 . 15 1. 25 187 
188 02 HTES4 5 . 56 5 . 18 3 . 93 3 . 89 3 . 89 3 97 188 
189 02 CHOP 340 360 410 460 510 S,JI 189 
190 02 CATTP 10 . 8 . 9 . 10 . 10 . 9 . 190 
191 02 CATDS700 652 . 486 . 487 . .. SO . 496 . 191 
192 02 ( :".TOO 8 . 4 8 . 6 8 . 9 I 1 . 8 8 . 4 9 . 4 192 
193 02 CATCA 3 . 7 3.55 3 . 3 . 2 . 96 3 . 193 
194 02 CATMG 2 . 4 2 . 2 1.72 1 . 72 1 . 72 1 . 76 194 
195 02 CATNA 4 . 45 4 . 1 2 . 56 2 . 56 2.6 2 . 6 195 
196 02 CATt(. . 12 . 12 . I . 1 . I . 1 196 
197 02 CATC3 O. . 56 . 42 .2 . 8 . 58 197 
198 0 2 CATH3 2 . 96 2 . 37 1 . 94 2 . 14 1 . 7 1 . 81 198 
199 02 CATCl 2 . 3 2 . 2 1 . 2 1 . 05 1 .1 5 1. 25 199 
200 02 CATS4 5 . 56 5 . 18 3 . 93 3 . 89 3 . 89 3 . 97 :<00 
201 03 201 
202 03 DATA MARCH 1981 36 77 8 202 
203 03 DATA 0 23 56 62 74 lOS 153 170 203 
204 03 DATA 12 11 10 8 9 8 6 6 204 
205 03 WAHDP 45 60 110 160 210 260 310 360 410 460 510 537 205 
206 03 WAHTP 8 . 8 . 8 . 8 . 8 . 8 . 9 . 9 . 10 . 10. 13 . 13 . 206 
207 03 WAHOS670 . 683 . 669 . 647 . 613 . 588 . 645 . 460 . 436 . 431 44 1 . 448 . 207 
208 03 WAHOO 1 . 9 2 . 4 3 . 3 . 9 4 . 7 5 . 3 5 . 6 7 . 4 8 . 4 8 . 6 8 . 6 8 . 8 208 
209 03 WAHCA 3 . 95 4 . 25 4 . 1 3 . 95 3 . 8 3 . 65 3 . 85 3 . 04 2 . 92 2 . 84 2 . 84 2 . 8 209 
210 03 WA HMG 2 . 45 2 . 5 2 . 4 2 . 35 2 . 3 2 . 2 2 . 35 1.8 1 . 72 1. 68 1 . 64 1 . 64 210 
2 I I 03 WAHNA 4 . 15 4 . IS 4 . 1 4 . 3 . 75 3 . 75 4 2 . 72 2 . 52 2 . 52 2 . 56 2 . 56 211 
21 2 03 WAHK+ . 13 . 13 . 13 . 13 . 12 . 12 . 12 .1 . 1 . 1 .1 . 1 212 
213 03 WAHC3 . 56 . 72 . 56 . 96 . 72 O . O. O. o . O. . 28 o . 21 3 
214 03 WAHH3 2 . 1 2 . 23 2 . 34 1.97 2 . 06 2 . 74 2 . 84 2 . 4 2 . 33 2 . 37 2 . 03 2 . 33 214 
215 03 WAHC l 2 . 1 2 . 1 1 . 95 2 . 1 . 9 1 . 7 1. 95 1 . 1 . 95 1 . 15 . 95 . 8 215 
216 03 WAHS4 5 . 94 5 . 89 5 . 94 5 . 56 5 . 35 5 . 08 5 . 72 3 . 97 3 . 8 3 . 89 3 . 76 3 . 84 216 
217 03 COFOP 65 110 160 210 260 310 360 410 460 510 537 217 
2 18 03 COFTP 8 . 8 . 8 . 8 . 9 . 9 . 10 . 10 . 10 . 11 . 12 . 218 
219 0 3 CO FOS690 . 684 . 651 . 638 . 660 . 668 . 606 . 466 . 460 . 450 . 451 . 219 
4b 
- - - - - - - - - - - - - - - - - -
LI ST ING OF FilE : YR1981 82 / 01/27 . 16.29 . 24 . PAGE 5 
220 ~ ... COFDO 3 . 3 . 4 4 . 4 4 . 8 4 . 8 6 . 6 6 . 7 . 8 8 . 2 8 . 2 8 . 5 220 v .. 
22 1 03 COFCA 4 . 15 4 . 05 3 . 95 3 . 75 3 . 9 3 . 9 3 . 55 2 . 84 2 . 72 2.84 2 . 72 221 
222 03 COFMG 2 . 4 2 . 35 2 . 3 2 . 25 2 . 4 2 . 35 2 . 1 1. 72 1 . o.! 1. 68 1 . 68 222 
223 03 COFNA 4 . 15 4 . 15 4 . 3 . 95 4 . 1 4 . 15 3 . 5 2.6 2 . 56 2 . 52 2 . 52 223 
224 03 COFK+ . 12 . 13 . 12 . 12 . 12 . 12 . 11 .09 . 09 . 09 . 1 224 
225 03 COFC3 O. O. O . . 38 . 4 . 47 . 4 . 22 . 3 . 42 . 32 225 
226 03 COFH3 2 . 89 2 . 87 2 . 82 2 . 46 2 . 5 2 . 36 2.25 2 . 16 2 . 05 1. 94 2 . 05 226 
227 03 COFCl 1 . 98 1 . 98 1 . 9 1 . 86 2 . 1 . 92 1 . 6 1 . 04 1 . 1 . 1 . 227 
228 03 CO FS4 5 . 94 5 . 94 5 . 4 5.4 5 . 4 5 . 56 5 . 35 3 . 89 3 . 84 3 . 97 3 . 84 228 
229 03 OAKOP 120 160 210 260 310 360 410 460 510 537 229 
230 03 OAKTP 8 . 8 . 9 . 9 . 9 . 10 . 10 . 10 . 11 . 11 . 230 
231 03 OAKOS670 . 656 . 627 . 624. 644 . 601. 433 . 437 . 437 . 436 . 231 
232 03 OAKDO 3 . 3 . 4 6 . 6 -; . 1 7 . 4 6 . 3 7 . 4 8.2 8 . 6 9 . 232 
233 03 OAKCA 3 . 95 3 . 9 3 . 7 3 . 55 3 . 8 3.65 2 . 88 2 . 76 2 . 76 2 . 84 233 
234 03 OAKMG 2 . 35 2 . 3 2 . 3 2 . 25 2 . 35 2 . 15 1.6 1.6 1 . 6 1 . 64 234 
235 03 OAKNA 4 . 15 4 . 1 4 . 3 . 95 4 . 05 3 . 45 2 . 24 2 . 36 2 . 36 2 . 36 235 
236 03 OAKK+ . 12 . 12 . 12 . 12 . 12 . 11 . 09 .09 . 09 . 09 236 
237 03 OAKC3 O . . 4 . 27 .36 . 38 .45 O. . 19 O . . 16 237 
238 03 OAKH3 2 . 86 2 . 46 2 . 52 2 . 43 2 . 39 2 . 2 2 . 24 2 . 14 2 . 28 2 . 15 238 
239 03 OAKCl 1 . 92 1. 94 2 . 04 1.92 2 . 02 1 . 46 .8 . 94 . 92 . 92 239 
240 03 OAKS4 5 . 51 5 . 78 5 . 18 5 . 08 5 . 4 5 . 24 3.84 3 . 67 3 . 72 3 . 63 240 
241 03 CHADP 221 260 310 360 410 460 510 537 241 
242 03 CHATP 9 . 9 . 9 . 9 . 9 . 10 . 11 . I 1 . 242 
243 03 CHADS651 . 657 . 648 . 419 . 404 . 415 . 413 . 413 . 243 
244 03 CH6DO 4 . 3 6 . 1 4 . 7 7 . 5 7 . 4 8 . 2 9 . 8 . 8 244 
245 03 CHACA 3 . 8 3 . 8 3 . 8 3 . 2 . 84 2 . 8 2 . 8 2 . 8 245 
246 03 CHAMG :>.25 2 . 4 2.3 1 . 4 1 . 44 1 . 56 1 . 56 1 . 56 246 
247 03 CHANA 4.1 4 . 15 4. 2 . 04 1. 92 2 . 12 2 . 16 2 . 12 247 
248 0 3 CHAK+ . 12 . 12 . 12 . 08 . 08 . 08 .09 . 08 248 
249 03 CHAC3 . 28 O. . 43 . 25 . 17 . 26 .18 O. 249 
250 03 CHAH3 2 . 58 2 . 84 2 . 38 1 . 9 1 . 92 1 . 95 2 . 06 2 . 22 250 
25 1 03 CHACl 1. 88 1 . 98 1 . 8 . 5 .44 . 66 . 7 . 7 251 
252 03 CHAS4 5 . 51 5 . 72 5.51 3 . 93 3 . 84 3.67 3.67 3 . 89 252 
253 0 3 ESCDP 195 210 260 310 360 410 460 510 537 253 
25 4 0 3 ESCTP 8 . 8 . 9 . 9 . 11 . 9 . 11 . 11 . 12 . 254 
2 55 0 3 ESCDS628 . 610 . 619 . 640 . 657 . 426 . 436 . 427 . 428 . 255 
256 03 ESCOO 6 . 1 6 . 6 7 . 1 7 . 5 . 5 7 . 7 .7 8 . 2 8 . 5 256 
25 7 0 3 ESCCA 3 . 7 3 . 55 3 . 6 3 . 75 3 . 9 2 . 76 2 . 84 2 . 88 2 . 8 257 
258 0 3 ESCMG 2 . 2 2 . 2 2 . 2 2 . 25 2 . 25 1 . 6 1 . 6 1 . 6 1. 68 258 
25 9 03 ESCNA 3 . 9 3 . 85 3 . 9 3 . 9!; 3 . 8 2 . 24 2 . 32 2 . 28 2 . 36 259 
260 03 ESCK+ . 12 . 11 . 11 . 12 . 12 . 1 . 09 . 09 . 09 260 
26 I 0 3 ESCC3 . 38 . 34 . 38 . 34 . 31 O. . 31 O. .2 1 261 
262 0 3 ESCH3 2 . 46 2 . 35 2 . 44 2 . 48 2 . 54 2.49 2 . 05 2 . 35 2 . 11 262 
26 3 0 3 ESCCl 1. 98 1 . 92 2 . 1. 98 1 . 7 . 98 . 82 . 9 . 88 263 
264 03 ESCS4 5 . 29 5 . 13 5 . 13 5 . 35 5.45 3 . 46 3 . 63 3 . 72 3 . 8 264 
265 03 BFGDP 225 260 310 360 410 460 510 53 7 26 5 
266 03 BFGTP 7 . 7 . 8 . 9 . 10 . 10 . 11 . 11 . 266 
267 03 BFGC'S624 . 607 . 573 . 516 . 455 . 455 . 459 . 452 . 267 
26B 0 3 BFGDO 7 . 6 8 . 7 . 5 7 . 8 7 . 8 8 . 2 9 . 9 . 268 
269 03 BFGCA 3 . 35 ~. 5 3 . 36 3 . 24 2 . 92 2 . 96 2 . 88 2 . 84 269 
27 0 0 3 BFGMG 2 . 2 2 . 15 2 . 04 1. 84 1 . 64 1. 64 1.68 1 . 72 270 
27 1 03 BFGNA 3 95 3 . 9 3 . 6 3 . 04 2 . 48 2 . 52 2.52 2 . 52 271 
2 72 03 8FGK+ . 11 . 11 . 11 . 1 . 09 . 09 . 09 . 1 272 
27 3 03 8FGC3 . 74 . 46 . 52 . 52 . 46 . 64 . 34 O . 2 7 3 
2'14 03 eFGH3 2 . 15 2 . 33 2 . 19 1. 97 1 . 93 1. 73 2 . 06 2 . 44 274 
'17 BEST DOCUMENT AVAILABLE 
BEST' DOCUMENT AVAILABLE 
LI ST ING OF FILE : YRI981 82 / 0li2i . 16 . 29 .24 . PAGE 6 
2 75 03 BFGCL 1 . 9 1 . 85 1 . 6 1 . 3 . 95 .9 1 . 04 1. 08 275 
276 03 BF GS 4 4 . 97 4 . 86 4 . 67 4 . 28 3 . 63 3 . 84 3 . 84 3 . 63 276 
2 77 03 HTEOP 340 360 410 460 510 537 277 
278 03 HTETP 9. 9 . 10 . 10 . 10 . 10 . :08 
279 03 HTEOS673. 643 . 470 . 462 . 476 . 465 . 279 
280 03 HTEOO 7 . 9 8 . 5 8 . 4 8 .8 8 . 8 9.2 280 
281 03 HTECA 3 . 65 3 . 55 3 . 2 . 96 2 . 88 2 . 92 281 
282 03 HTEMG 2 . 3 2.2 1 . 68 1 . 72 1 . 72 1 . 72 282 
283 03 HTENA 4 . 5 4 . 25 2 . 64 2 . 6 2.64 2 . 64 283 
284 03 HTEK+ . 12 . 12 . 09 . 09 . 09 . 09 284 
285 03 HTEC3 O. .52 . 74 . 44 . 54 . 54 285 
286 03 HTEH3 2 . 95 2 . 39 1.79 1.92 1.9 1. 86 286 
287 03 HTECL 2 . 25 2 . 05 1 . 05 1 . 1 1 . 1 . 05 287 
288 03 HTES4 5 . 35 4 . 91 3 . 89 3 . 89 3.84 3 . 8 288 
289 03 CATDP 340 360 410 460 510 537 289 
290 03 CATTP 9 . 9 . 10 . 10. 10 . 10 . 290 
291 03 CATDS673 . 643 . 470 . 462. 476 . 465. 291 
292 03 CATDO 7 . 9 8 . 5 8 . 4 8 . 8 8 . 8 9 . 2 292 
293 03 CATCA 3 . 65 3 . 5C, 3 . 2 . 96 2 . 88 2 . 92 293 
294 03 CATMG 2 . 3 2 . 2 1 . 68 1 . 72 1. 72 1 .72 294 
295 03 CATNA 4 . 5 4 .25 2 . 64 2 . 6 2.64 2 .64 295 
296 03 CATK+ . 12 .12 . 09 . 09 . 09 . 09 296 
297 03 CATC3 O . . 52 . 74 . 44 . 54 . 54 297 
298 03 CATH3 2 . 95 2 . 39 1.79 1 . 92 1 . 9 1 ~t3 298 
299 03 CATCL 2 . 25 2 . 05 1 . 05 1 . 1 I . 1 . 05 299 
300 03 CATS4 5 . 35 4 . 91 3 . 89 3 . 89 3 . 84 3 . 8 300 
301 04 301 
302 04 DATA :.r~IL 1981 3676 8 302 
303 04 DATA 0 23 56 62 74 105 153 170 303 
304 04 DATA 12 1 I 10 8 9 8 6 6 304 
305 04 WAHDP 45 60 110 160 210 260 310 360 410 460 510 536 305 
306 04 WAHT .. 7 . I 7 . 1 7 . I 7 . 1 7 . 4 7 . 8 8 .3 9 . 4 9 . 7 10 . 2 14.5 15.2 306 
307 04 WAHDS705 . 692 . 705 . 685 . 656 . 666 . 682 . 549 . 474 . 464 . 463 . 457. 307 
308 04 WAHOO 2 . 56 2 . 59 2 . 89 3 . 5 4 . 85 5 . 38 5 . 8 6 . 27 7 . 96 8 . 69 11 . 44 9 . 05 308 
309 04 WAHCA 4 . 05 3 . 9 4 . 05 3 . 9 3 . 75 3 . 7 3.8 3 . 24 2 . 92 2 . 8 2 . 8 2 . 84 309 
310 04 WAHMG 2 . 3 2 . 25 2 . 35 2 . 25 2 . 2 2 . 25 2 . 25 2 . 1 . 8 1. 72 1 . 76 1. 72 310 
311 04 WAHNA 4 . 15 4 . 15 4 . 2 4 . 1 4 . 4 . 4 .15 3 . 12 2 . 72 2 . 56 2 . 6 2 . 56 311 
312 04 WAHI(+ . 12 . 12 . 12 . 12 . 12 . 13 . 12 . 1 . 11 . 1 . 11 . 1 312 
313 04 WAHC3 O. O . O. O . O. O. O. O . O. O. . 25 O . 313 
314 04 WAHH3 2 . 9 2 . 78 2 . 89 2 . 89 2 . 87 2 . 88 2 . 84 2 . 59 2 . 4 2 . 4 2 . 09 2 . 43 314 
315 04 WAHCL 2 . 16 2 . 08 2 . 08 2 . 12 2 . 04 1 . 94 2 . 24 1 . 52 1 . 12 1.06 1 . 04 1 . 1 315 
316 04 WAHS4 5 . 81 5 . 87 5 . 87 5 . 64 5 . 64 5 . 24 5 . 7 4 . 51 4 . 06 3 . 74 4 . 01 3 . 74 316 
317 04 COFDP 65 110 160 210 260 310 360 410 460 510 536 317 
318 0 4 CDFTP 7 . 7 . 7.2 7 . 6 8 . 8 . 7 9 . 3 9 . 8 10 . 6 14 . 5 It; . 3 318 
319 04 CDFDS666 . 658 . 649 . 635 . 630 . 578 . 545 . 469 . 442 . 449 . 447 . 319 
320 04 COFDD 2 . 8 3 . 36 3 . 99 5 . 45 6 . 44 6 . 43 7 . 94 9 . 35 14 . 65 11.75 8 . 62 320 
321 04 COFC A 3 . 95 3 . 95 3 . 85 3 . 75 3 . 7 5 3 . 55 3 . 48 3 . 12 2 . 72 2 . 84 2 . 76 321 
322 04 COFMG 2 . 35 2 . 35 2 . 3 2 . 3 2 . 35 2 . 15 2 . 04 1 . 84 1 . 64 1 . 72 1.68 322 
323 0 4 CDFNA 4 . 15 4 . 1 4 . 05 4 . 3 . 95 3 . 55 3.28 2 . 72 2 . 56 2 . 52 2 . 52 323 
324 04 COFI(+ . 13 . 13 . 12 . 12 . 11 . 12 . 1 . 1 . 1 . 1 . 1 324 
325 04 COFC3 . 3 . 33 . 51 O . . 33 . 4 . 43 . 28 . 17 O. O . 325 
326 04 COFH3 2 . 62 2 . 62 2.31 2 . 8 2 . 46 2 . 3 2 . 18 2 . 13 2 . 24 2 . 34 2 . 36 326 
327 04 CDFCL 2 . 2 . 06 1 . 96 2 . 0 4 2 . 06 1 . 76 1 . 5 1 . 12 1 . 1 1 . . 38 327 
328 04 COFS4 5 . 7 5 . 75 5 . 7 5 . 59 5 . 19 5 . 19 4 . 74 4 . 38 3 . 65 3 . 97 4 . 01 328 
329 04 OAKDP 120 160 210 260 310 360 410 460 510 536 329 
L!~ 
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330 0 4 OAKTP 7 . 1 7 . 1 7 . I 7 . 5 8 . 3 9 . 6 9 . 7 10 . 5 13 . 6 14 . 3 330 
33 1 04 OAKDS659 . 649 . 556 . 609 . 615 . 521 . 460 . 426 . 428 . 428 . 331 
3 32 04 OAKOO 3 . 1 4 . 04 6 . 93 7 . 35 7 . 62 7 . 9 9 . 75 11.8 10.86 8 . 91 332 
3 33 04 OAKCA 3 . 95 3 . 9 3 . 45 3 . 65 3 . 6 5 3 . 32 3 . 08 2 . 88 2 . 84 2 . 8 333 
334 04 O ~Il"'r. :1 3 2 . 3 2 . 05 2 . 25 2 . 25 1 . 96 1 . 76 1 . 64 1 . 64 1 . 64 334 
335 04 OAKNA 4 . 05 4 . 3 . 4 3 . 9 3 . 85 3 . 08 2 . 56 2 . 36 2 . 44 2 . 44 335 
336 0 4 OAKi<+ . 12 . 11 · I I . I I . I I . 1 . I . 09 . 09 . 09 336 
3 37 04 OAKC3 O. O. O. . 45 O. . 18 O . . 17 O. . 45 337 
338 04 OAKH3 2 . 88 2 . 9 2 . 64 2 . 34 2 . 74 2 . 34 2 . 34 2 . 19 2 . 32 1.9 338 
339 04 OAK Cl 2 . 2 . 06 1.7 1 . 98 1. 96 1. 38 1.08 . 94 1 . 02 1.06 339 
340 04 OAKS4 5 . 64 5.53 4 . 85 5 . 07 5 . 19 4 . 56 3 . 97 3.78 3 . 83 3 . 88 340 
341 0 4 CHAoP 2 2 1 260 310 360 410 460 510 536 34 I 
J.32 0 4 CHATP 7 . 8 7 . 9 8 . 2 8 . 8 . 8 10 . 5 14 . 6 17 . 342 
34. ( ·4 CHA oS639 . 599 . 630 . 443 . 403. 418 . 432 . 425 . 343 
344 C·4 CHAoO 5 . 12 5 . 08 4 . 94 7 . 67 8 . 26 8 . 97 9 . 6 9 . 19 344 
3<:5 .. ,oJ CHACA 3 . 8 3 . 05 3 . 8 3 . 08 2 . 92 2 . 88 2 . 88 2 . 84 345 
346 )4 CH AMG 2 . 35 2 . 25 2 . 25 1 . 6 1 . 48 1 . 6 1 . 64 1 . 6 346 
J'. t .;4 CHANA 4 . 05 4 . 3 . 8 2 . 24 1 . 96 2.28 2 . 36 2 . 32 347 
:'l·e '.' 4 CHAK+ . 13 . 12 . 11 . 08 . 07 . 09 . 08 . 08 348 
3 ... 9 (J4l CHAC3 17 . 24 O . . 23 .32 . 16 . 06 . 11 349 
3 ~ '" 0 4 CHAH3 2 . 6 6 1 . 94 2 . 7 4 2 . 09 1 . 83 2 . 13 2 21 2 . 34 350 
15 1 ()4 CHACl 1 . 98 2 . 04 1 . 76 . 68 . 56 1.04 . 98 . 84 351 
35. 0 4 CHAS4 5 . 7 5 . 36 5 . 47 4 . 15 3 . 74 3 . 65 3 . 83 3 . 78 352 
353 ~~;:.! E5C QP 160 210 260 310 360 410 460 510 536 353 
354 ( 4 ESCT P 6 . 9 6 . 9 7 . 5 8 . 2 9 . 9 . 8 10 . 4 13 . 4 15 . 3 354 
355 0 4 ESCoS6 29 . 613 . 619 . 589 . 530 . 466 . 439 . 434 . 434 . 355 
356 0 4 ES CoO 6 . 23 7 . 86 7 . 97 8 . 15 8 . I 8 . 8 . 92 9 . 84 9 . 24 356 
357 0 4 ESCCA 3 . 6 3 . 5 3 . 55 3 . 4 2 . 16 2 . 92 2 . 84 2 . 8 2 . 84 357 
358 0 4 ESCMG 2 . 25 2 . 2 2 . 25 2 . 12 1 . 92 1 . 76 1 . 68 1 . 64 1 . 64 358 
359 0 4 ESCNA 3 . 85 3 . 75 3 . 75 3 . 44 2 . 92 2 . 48 2 . 36 2.44 2 . 32 359 
360 0 4 ESoC K· . 12 . I I · I I . I . 1 . 1 . I . 09 . 09 360 
3 6 I 04 ESCC3 3 " O. . 3 O. O. . 17 O. . 34 . 26 361 
36 2 0 4 E SC H3 2 . 5 2 . 7 6 2 . 51 2 . 64 2 . 54 2 . 24 2 . 34 1. 96 2 . 14 362 
363 0 4 ESCCl 2 . 12 1 . 98 2 . 1 . 78 1 . 44 1 . I 1 . 04 . 96 . 92 363 
364 0 4 ES CS4 5 . 2 4 5 . 02 5 . 02 4 . 61 4 . 15 3 . 83 3 . 69 3 . 78 3 . 6 9 364 
36 5 0 4 8FGoP 215 260 310 360 410 460 510 536 365 
366 C .I 8F GTP 7 7 . 2 8 . 4 9 . 3 10 . 10 . 6 14 . 5 17 . I 366 
367 0 4 8FGoS636 . 6 1:J. 593 . 519 . 46 6 468 . 456 . 454 . 367 
36 8 0 4 8FGoO 7 . 49 8 . 35 8 . 28 8 . 33 8 . 31 8 . 7 9 . I 8 . 67 368 
36 9 0 4 8 FGC A 3 . 55 3 . 45 3 . 4 3 . 08 2 . 96 2 . 92 2 . 96 2 . 84 369 
3 70 0 4 8F GMG 2 . 25 2 . 25 2 . 2 1 . 92 1. 76 1 . 76 1 . 72 1 . 68 370 
371 0 4 8FGNA 3 . 95 3 . 85 3 . 65 3 . 2 . 6 2 . 48 2 . 4 2 . 44 371 
372 0 4 RF r.K • . 12 . 11 
· 12 . 1 . 09 . 0 9 . 09 . 1 372 
3 73 0 4 8F GC3 O. . 54 O. O . . 16 O. O. O. 373 
37 4 0 4 BFGH3 2 . 95 2 . 32 2 . 76 2 . 69 2 . 23 2 . 44 2 . 38 2 . 38 374 
3 75 0 4 BFGCl 2 . 14 2 . 1 1 . 94 1 . !:J4 1 . 22 1 . 18 1 . 1 1. 08 375 
3 76 0 4 ~ F GS4 5 . 02 4 . 7~ 4 . 9 4 . 2 3 . 74 3 . 78 3 . 65 3 . 74 376 
377 0 4 HTEO P 340 360 41 0 460 510 536 377 
37 8 0 4 HTETP 10 . 9 1 1 . 10 . 9 10 . 9 14 . 7 14 . 9 378 
37 0 4 HTEoS758 . 736 . 636 . 490 . 534 . 540 . 379 
380 0 4 HTEoo 6 . 85 7 . 46 8 . 45 11 . 34 11 . 3 8 . 96 380 
381 0 4 HTEC A 3 . 75 3 . 7 5 3 . 4 2 . 96 3 . 08 3 . 12 38 1 
382 04 HTE MG 2 . 7 2 . 65 2 . 3 1 . 8 1 . 96 2 . 382 
38 3 04 HTENA 5 . 15 4 . 95 4 . 05 2 . 68 3 . 12 3 . 2 383 
384 0 4 HTEK+ . 14 . 13 . 1 I . 09 . 1 . 11 384 
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385 04 fiTE C3 O. . 3 . 31 . 42 O . O. 385 
386 04 HTEH3 3 . 1 2 . 78 3 . 0 8 2 . 17 2 . 56 2 . 56 386 
387 04 HTECL 2 . 78 2 . 64 2 . 26 1 . 32 1 . 5 1. 56 387 
388 04 HTES-I 6 . 04 5 . 81 4 . 96 3 . 88 4 . 33 4 . 33 388 
389 04 CATDP 340 360 410 460 510 536 389 
390 04 CATTP 10 . 9 11 . 10 . 9 10 . 9 14 .7 14 . 9 390 
391 04 CATDS758 . 736 . 636 . 490 . 534 . 540 . 391 
392 04 CATDO 6 . 85 7 . 46 8 . 15 11 . 34 11 . 3 8 . 96 392 
393 04 CA TCA 3 . 75 ..> 75 3 . 4 2 . 96 3 . 08 3 . 12 393 
394 04 CATMG 2 . 7 2 . 65 2 . 3 1 . 8 1. 9 6 2 . 394 
395 04 CATNA 5 . 15 4 . 95 4 . 05 2 . 68 3 . 12 3 . 2 395 
396 04 CATK+ . 14 . 13 . 11 . 09 . 1 . 11 396 
397 04 CATC3 O. . 3 . 31 . 42 O. O. 397 
398 04 CATH3 3 . 1 2 . 78 3 . 08 2 . 17 2 . 56 2 . 56 398 
399 04 CATCl 2 . 78 2 . 64 2 . 26 1 . 32 1 . 5 1 . 56 399 
400 04 CATS4 6 . 04 5 . 81 4 . 96 3 . 88 4 . 33 4 . 33 400 
401 05 401 
402 05 DATA MAY 1981 367 7 8 402 
403 05 DATA 0 23 56 62 74 105 153 170 403 
404 05 OATA 11 10 10 8 9 8 6 6 404 
405 05 WAHDP 60 110 160 210 260 310 360 410 460 510 537 405 
406 05 WAHTP 6 . 6 . 6 . 3 6 . 5 6 . 9 7 . 5 8.4 8 . 9 9 . 4 13 . 8 15 . 7 406 
407 05 WAHOS607 . 633 . 605 . 633 . 629 . 556 . 500 . 474. 435 . 466 . 475 . 407 
 
400 05 WAHOO 2 . 2 2 . 27 3 . 58 4 . 55 5 . 17 5 . 33 6.5 7 . 41 7 . 04 9 . 7 . 75 408 
409 05 WAI-tCA 4 . 4 . 3 . 85 4 . 1 3 . 85 3 . 6 3 . 3 3 . 16 2 . 88 2 . 92 2.88 409 
410 05 WAHMG 2 . 4 2 . 35 2.25 2 . 45 2 . 35 2 . 2 2 . 1 . 84 1 . 72 1. 76 1. 76 410 
411 05 WAHNA 4 . 1 4 . 1 3 . 95 4 . 15 4 . 05 3 . 5 3 . 2 2 . 96 2 . 56 2 . 56 2 . 6 411 
412 05 WAHK+ . 12 . 13 . 12 . 12 . 13 . 12 . 11 . 11 . 09 . 1 . 09 'i12 
413 05 WAHC3 O . O . O . O. O. O. O. . 43 O. . 46 . 16 413 
414 05 WAHH3 2 . 84 2 . 91 2 . 92 2 . 74 2 . 9 2 . 61 2 . 3 2 . 02 2 . 36 1. 84 2 . 24 414 
415 05 WAHCL 1 . 2 1 . 88 1.88 1 . 86 1 . 98 1 . 36 1 . 3 1 . 3 1.06 . 94 1 . 415 
116 05 WAHS4 5 . 64 5 . 64 5 . 24 5 . 7 5 . 59 5 . 13 4 . 4 4 . 1 3 . 88 4 . 61 4 . 7 416 
'17 05 COFOP 65 110 160 2 If' 260 310 360 410 460 510 417 
418 05 COFTP 6 . 1 6 . I 6 . 1 6 . 5 6 . 9 7 . 4 8 . 2 9 . 9 . 7 14 . 7 418 
419 05 COFOS434 . 632 . 614 . 615 . 600 . 606 . 494 . 433 . 449 . 434 . 419 
420 05 COFDO 3 . 6 3 . 6 6 . 48 5 . 46 5 . 53 5 . 82 6 . 84 7 . 59 8 . 66 8 . 9 420 
421 05 COFCA 2 . 88 4 . 05 3 . 9 3 . 95 3 . 85 3 . 8 3 . 32 3 . 2 . 96 2 . 96 421 
422 05 COFMG 1 . 64 2 . 3 2 . 2 2 . 2 2 . 25 2 . 25 1. 88 1 . 64 1 . 68 1. 7 2 422 
423 05 COFNA 2 . 56 4 . 15 4 . 1 3 . 95 3 . 95 3 . 95 2 . 88 2 . 6 2 . 56 2 . 68 423 
424 05 COFK+ . I . 13 . 12 . 12 . 12 . :2 . 1 . 11 . 09 . 09 424 
425 05 COFC3 . 32 . 8 O. O . . 31 O . . 49 . 24 . 4 . 28 425 
426 05 COFH3 2.09 2 . 04 2 . 76 2 . 8 2 . 41 2 . 68 2 . 01 2 . 11 2 . 04 2 . 18 426 
427 05 COFCL 1 . 1. 96 1 . 9 1 . 9 1 . 88 1 . 72 1 . 14 1 . 1 . 1 1 . 427 
428 05 COFS4 3 . 88 5 . 59 5 . 42 5 . 47 5 . 24 5 . 53 4 . 56 3 . 83 4 . 06 3 . 74 428 
429 05 OAKDP 120 160 210 260 310 360 410 460 510 537 429 
430 05 OAKTP 6 . 2 6 . 1 6 . 2 6 . 6 7 . 4 8 . 3 8 . 7 9 . 7 15.1 16 . 1 430 
431 05 OAKOS610 . 595 . 592 . 592 . 575 . 449 . 432 . 413 . 42 7 . 422 . 431 
432 05 OAKOO 4 . 4 . 92 6 . 72 6 . 92 7 . 22 7 . 3 7 . 36 8 . 01 8 . 41 8 . 48 432 
433 05 OAKCA 3 . 95 3 . 65 3 . 6 3 . 05 3 . 65 3 . 08 3 . 04 2 . 92 2 . 88 2 . 96 433 
434 05 OAKMG 2 . 3 2 . 2 2 . 1 2 . 2 2 . 1 1. 72 1 . 64 1 . 6 1 . 6 1 . 64 434 
435 05 OAKNA 4 . 05 4 . 05 4 . 3 . 9 3 . 55 2 . 68 2 . 56 2 . 32 2.52 2 . 44 435 
436 05 OAKK+ . 12 . 13 . 11 . 12 . 11 . 1 . 1 . 09 . 1 . 09 436 
437 05 OAKC3 O . O . . 27 . 85 . 63 O. . 45 . 5 . 42 . 4 437 
438 05 OAKH3 2 . 96 2 . 76 2 . 51 1 . 93 2 . 14 2 . 36 2 .0 1 1 . 8 1 . 91 1 . 99 438 
4J9 05 OAKCL 1. 98 1. 92 1 . 94 1 . 94 1. 82 1 . 08 1 . 0 2 . 9 1 . 04 . 96 439 
Oa 
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44 0 0 5 OAK 54 5 . 13 5 . 13 5 . 13 5.13 5 . 07 4 . 01 3 . 74 3 . 69 3 . 78 3 . 69 440 
441 0 5 CHAO P 221 260 310 360 41 ' 460 510 537 441 
442 05 CHATP 6 . 7 6 . 9 7.3 7 . 4 8 . 2 9 . 7 15 . 7 17 . 5 442 
443 05 CHAOS614 . 398 . 554 . 417 . 384 . 392 . 442 . 443 . 443 
444 05 CHADO 4 . IS 4 . 36 4 . 79 6 . 86 7.36 7 . 74 8 . 51 8 . 98 444 
445 05 CHACA 3 . 9 3 . 75 3 . 68 3 . 04 2 . 96 2 . 92 2 . 88 2 . 88 445 
446 05 CHAMG 2 . 25 2 . 2 2 . 12 1 . 48 1 . 44 1 . 44 1 . 64 1.64 446 
447 05 CHANA 4 . 3 . 95 3.44 2 . 16 2 . 04 2 . 08 2 . 48 2.52 447 
448 05 CHAK+ . 12 · 12 . 1 . 08 . 08 . 0 8 . 09 . 09 448 
449 05 CHAC3 . 32 O. . 34 O. O. O . . 78 . 8 449 
450 05 CHAH3 2 . 48 2 . 77 2 . 31 2 . 36 2 . 16 2 . 23 1. 61 1.67 450 
451 05 CHACL 1 . 84 1 . 8 1.44 . 56 . 56 . 6 1. .94 451 
452 05 CHAS4 5 . 47 5 . 3 5 . 02 4.06 3 . 6 3 . 69 3 . 69 4 . 1 452 
453 05 ESCDP 195 210 260 310 360 410 460 510 537 453 
454 05 ESCTP 6 . 2 6 . 2 6.6 7.3 8 . 1 9 . 2 10 . 1 15 . 5 16.3 454 
455 05 ESCOS576 . 577 . 593 . 496. 457 . 426 . 421 . 422 . 421. 455 
456 05 ESCOO 7 . 15 7 . 1 7 . 2 7 . 44 7 . 34 7 . 31 7 . 95 8 . 56 8.35 456 
457 05 ESCCA 3 . 65 3 . 6 3 . 6 3 . 23 3 . 16 3 . 2 . 88 2 . 92 2 . 92 1157 
458 05 ESCMG 2 . 25 2 . 25 2.3 2 . 1 . 8 1 . 68 1. 6 1 . 6 1.6 458 
459 05 ESCNA 3 . 8 3.75 3.75 3 . 12 2 . 76 2 . 48 2 . 44 2.52 2.56 459 
460 05 ESCK+ . I · I I . I . 1 . I . 08 . 1 . 1 . 1 460 
46 1 05 ESCC3 O. . 79 O. O. . 48 . 41 . 47 . 41 . 38 461 
462 05 ESCH3 2 . 72 1 . 95 2 .7 2 2 . 57 1 . 96 2 . 08 1. 95 1 . 97 1. 98 462 
463 05 ESCCL 1.9 1 . 88 1 . 9 1 . 42 1. 24 1. 02 1.02 .9 . 92 463 
46 4 0 5 ESCS4 4.9 4 . 96 5 . 3 4 . 24 3 . 92 3 . 65 3.65 3 . 74 3 . 69 464 
465 0 5 BFGOP 215 260 310 360 410 460 510 537 465 
466 05 BFGTP 6 . 2 6 . 5 7 . 6 8 . 6 9 . 5 10 . 5 15 . 9 15 . 8 46'3 
467 05 BFGDS573. 569 . 550 . 460 . 442 . 433 . 428 . 431 . 467 
468 05 BFGOO 7.01 7.41 7 . 41 7.32 7 . 11 7 . 26 8 . 3 7 . 15 468 
469 05 BFGCA 3 . 55 3 . 6 3 . 35 3. 12 3 . 2 . 96 2 . 92 2 . 96 469 
470 05 BFGMG 2 . 3 2 . 3 2 . 2 1.8 1. 76 1. 68 1 . 72 1 . 72 470 
471 05 BFGNA 3 . 9 3.85 3 . 7 2 . 76 2 . 6 2 . 56 2 . 56 2 . 52 471 
472 05 BFGK+ . 11 . 1 . 11 . 09 . 09 . 08 .09 . 09 472 
4 73 05 BFGC3 . 24 . 24 O. O. O. . 32 . 4 . 4 473 
4 74 05 BFGH3 2 . 57 2 . 48 2 . 7 2 . 46 2 . 52 2.05 2 . 06 1 . 93 474 
475 05 BFGCL 2 . 04 1.92 1. 9 1 . 2 1 . 08 1 . 02 1 . 1 . 475 
4 76 05 BFGS4 4 . 67 4 . 73 4 . 56 4 . 01 3 . 83 3 . 83 3 . 69 3 . 83 476 
4 7 7 05 HTEDP 340 360 ... ;0 460 510 537 477 
4 78 05 HTETP 10 . 4 10 . 4 10.2 16 . 1 16 . 15 . 9 478 
4 79 05 HTEDS674 . 520 . 487 . 508 . 536 . 518 . 479 
480 0 5 HTEOO 4 .94 5 . 41 7 . 12 6 . 97 7 . 11 7 . 5 480 
481 05 HTEC A 3 . 85 3.28 3 . 16 3 . 2 3 . 24 2 . 88 481 
482 05 HTEMG 2 . 6 2 . 1 . 92 1. 96 2 . 2 . 08 482 
483 0 5 HTENA 4 . 85 3 . 36 3 . 04 3.36 3 . 52 3 . 52 483 
48 4 05 HTEK+ . 12 
· I . 09 . 1 . I . 1 484 
485 0 5 HTEC3 . 16 . 16 O . O. . 46 . 34 485 
486 05 HTE H3 2 . 77 2 . 56 2 . 55 2 . 5 2 . 23 2 . 07 486 
48 7 05 HTECL 2 . 48 1 . 62 1. 38 1 . 72 1 .7 6 1 . 78 487 
488 05 HTES 4 5 . 7 4 . 38 4 . 2 4 . 24 4 . 56 4 . 47 488 
489 05 CATO P 340 360 410 460 510 537 489 
490 05 CATTP 10 . 4 10.4 10 . 2 16 . I 16 . 15 . 9 490 
49 1 05 CATDS674 . 520 . 487 . 508 . 536 . 518 . 491 
49 2 05 CATDO 4 . 94 5 . 41 7 . 12 6 . 97 7 . 11 7 . 5 492 
493 0 5 CATCA 3 . 85 3 . 28 3 .1 6 3 . 2 3 . 24 2 . 88 493 
494 05 CATMG 2 . 6 2 . 1. 92 1. 96 2 . 2 . 08 494 
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4S 5 0 5 CATNA 4.85 3 . 36 3 . 0 4 3 . 36 3 . 52 3 . 52 495 
496 05 CArK + . 12 . 1 . 09 . 1 . 1 . 1 496 
497 05 CATC3 . 16 . 16 O . O. . 46 . 34 497 
498 05 CATH3 2 . 77 2 . 56 2 . 55 2 . 5 2 . 23 2.07 498 
499 0 5 CArCl 2 . 48 1 . 62 1 . 38 1 . 72 1 . 76 1. 78 499 
500 05 CATS4 5 . 7 4 . 38 4 . 2 4 . 24 4 . 56 4 . 47 500 
501 06 501 
502 06 DATA -.JUNE 1981 3680 8 502 
503 06 DATA 0 23 56 62 74 106 153 170 503 
504 0 6 DATA 12 11 10 8 10 8 6 6 504 
505 06 WAHDP 45 60 110 '60 210 260 310 360 410 460 510 540 505 
506 0 6 WAHTP 7 . 4 7 . 5 7 . 5 1 . 7 8 . 8 . 3 8 . 8 10 . 1 10 . 7 11 . 4 19 . 9 23 . 506 
507 06 WhHDS661 . 650 6:15 . 627 62 3 . 553 . 479 . 476 . 460 . 451 . 437 . 450 . 507 
508 06 WAHDO 6 . 13 6 . 4 6 . 73 7. 24 7 . 96 8 . 58 8 . 49 9 . 61 10 . 06 10.55 9 . 69 8 . 57 508 
509 06 'Ii A CA 4 . 3 . 9 5 3 .95 3. 85 3 . 85 3 . 48 3 . 16 3 . 2 3.08 2.88 2 . 92 2.84 509 
510 0 6 WAHMG 2 . 35 2 . 4 2 . 4 2 . 35 2 . 35 2 . 12 1.88 1.88 1.8 1 .7 6 1 . 68 1 . 72 510 
511 0 6 WA HNA 4. 4 . 4 .05 4 . 3 . 95 3 . 44 2 . 8 2 . 88 2 . 68 2 . 64 2 . 64 2.72 511 
512 06 WA HK+ 1 I . 11 . 11 . 11 . I . I . 1 . 09 .09 . 09 . 1 . 09 512 
513 0 6 WAHC3 O. . 2 . 44 . 3 O. . 24 . 4 O . O . O. . 42 . 38 513 
5 14 06 WAHH3 2 . 98 2 .7 2 . 42 2 . 58 2 . 86 2 . 43 2 . 08 2 . 52 2 . 48 2 . 43 1 . 95 2 . 02 514 
SIS 06 WAHCL 1 . <;: 4 1 . 95 1 . 96 1 . 9 2 . 1.58 1 . 26 1 . 26 1 . 12 1 . 08 1 . 02 1 . 04 515 
516 06 WAHS4 6 . 21 6 . 5 .7 5 . 64 5 . 52 4 . 97 4 . 28 4 . 14 4 . 1 4 . 1 3 . 87 4 . 1 516 
517 06 CO FDP 65 110 160 210 260 310 360 410 460 510 540 517 
518 06 COFTP 7.4 7 . 5 7 . 7 8 . 8 . 4 9 . 1 9 . 7 10 . 4 11.3 20 . 4 24 . 7 518 
519 06 COFDS642 . 630 . 631 . 631 . 583 . 594 . 472 . 449 . 428 . 435 . 436 . 519 
520 0 6 COFDO 6 . 57 7 . 1 7 . 84 8 . 69 8 . 92 9 . 1 9 . 63 9 . 83 10 . 12 11 . 04 8 . 12 520 
521 06 COFCA 4 . 15 4 . 4 . 05 3 . 9 3 . 55 3 . 8 3 . 32 2 . 96 3 . 2 . 88 2.88 521 
522 06 COFMG 2 . 35 2 . 4 2 . 4 2 . 25 2 . 3 2 . 16 1.84 1 . 72 1 . 72 1. 68 1 . 68 522 
523 06 COFNA 4 . 15 4 . 1 4 . 05 3 . 95 3 . 85 3 . 68 2 . 72 2 . 52 2.52 2 . 6 2.56 523 
524 06 COF :~ , . 1 . 11 . 13 . 12 . 1 . 1 . 08 . 08 . 09 . 09 .00 524 
525 06 CDFC3 O. . 56 O. O . . 52 O . . 56 . 24 . 52 . 36 .:;6 525 
526 06 COFH3 2 . 84 2 . 29 2 . 81 2.86 1 . 92 2 . 7 1 . 84 2 . 18 1 . 8 1. 99 1 . 96 526 
527 06 COFCL 1 . 96 2 . 1 . 9 1.98 1 . 96 1 . 74 1 . 12 1 . 12 . 96 1. 1 1.08 527 
528 06 CDFS4 5 . 75 5 . 52 5 . 64 5 . 7 5 . 18 5 . 42 4 . 28 4 . 05 3 . 78 3 . 83 3 . 92 528 
529 06 OAKDP 120 160 210 260 310 360 410 460 510 540 529 
530 06 OAKTP 7 . 4 7 . 4 7 . 6 8.1 8 . 8 9 . 5 10 . 4 11 . 6 21. 21 . 6 530 
531 06 OAKDS634 . 646 . 599 . 601. 566. 469 . 438 . 419 . 438 . 441 . 531 
532 06 OAKDO 6 . 88 8 . 15 9 . 8 10 . 26 10 . 35 10 . 23 10.10 9 . 78 9 . 63 8 . 83 532 
533 06 OAKCA 3.95 3.95 3 . 7 3 . 75 3 . 5 3 . 2 2 . 96 3 . 2 . 92 2 . 92 533 
534 06 OAKMG 2 . 35 2 . 2 2 . 25 2 . 3 2.15 1 . 8 1 . 68 1 . 64 1. 68 1 . 72 534 
535 06 OAKNA 4 . 4.1 3 . 95 4. 3 6 2 . 72 2 . 44 2 . 4 2 . 48 2 . 52 535 
536 0 6 OAKK+ . 11 . 11 . 12 . 1 . 1 . 12 . 08 . 08 . 08 .09 536 
537 06 OAKC3 O. O. O. O. . 62 O. O. . 52 . 44 . 4 5:17 
538 06 OAKH3 2 . 91 2 . 82 2 . 78 2 . 82 2 . 06 2 . 42 2 . 29 1 . 81 1 . 9 2 . 04 538 
539 06 OAK CL 1.96 2 . 98 2 . 04 1 . <:12 1 . 74 1 . 18 1 . . 88 . 94 . 98 539 
540 06 DAKS4 5 . 7 5 . 24 5 . 13 5 . 18 S . OI 4 . 19 4 . 05 3 . 73 4 . 05 4 . 01 540 
541 06 CHADP 2 2 1 260 3 10 360 410 460 510 540 541 
542 06 CHATP 8 . 8 . 2 8 . 6 8 . 8 9 . 8 11 . 2 21 . 2 23 . 5 542 
543 06 CH ADS6 18 . 595 . 544 . 408 . 399 . 390 . 419 . 425 . 543 
54 4 0 6 CHADO 6 . 41 6 . 53 7 . 87 9 . 16 9 . 11 8 . 73 8 . 44 8 . 39 544 
5 4 5 0 6 CHACA 3 . 9 3 . 4 3 . 55 3 . 12 2 . 88 2 . 96 2 . 76 2 . 8 545 
546 06 CHAMG 2.3 2 . 2 2 . 1 1 . 56 1 . 48 1 . 56 1 . 72 1 . 68 546 
547 0 6 CHANA 3 . 9 3 . 95 3 . 35 2 . 16 2 . 04 2 . 04 2 . 4 2 . 44 547 
5 48 0 6 CHAK+ . 11 . 11 . 11 . 08 . 09 . 12 . 08 . 08 548 
549 06 CHAC3 O. . 43 O . O. O . . 38 O. . 2 7 549 
ad-.. 
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550 0 6 CHAH3 2 . 82 2 . 34 2 . 22 2 . 18 2 . 16 1 . 72 2 . 22 1. 92 550 
5 5 1 0 6 CHACL 1 . 92 1 . 9 1 52 . 64 . 62 . 62 . 96 1 . 551 
552 06 CHAS4 5 . 52 5 . 3 5 . 13 3 . 87 3 . 87 3 . 64 3 . 83 3 . 92 552 
553 06 (SCOP 140 160 210 260 310 360 410 460 510 540 553 
554 06 ESCTP 7 . 3 7 . 2 7.3 7 . 8 8 . 5 9 . 5 10 . 3 13 . 2 20 . 5 22 . 554 
555 06 ESCOS593 . 601. 593 . 589 . 555 . 479 . 438 . 409 . 440 . 443 . 555 
556 06 ESCOO 7 . 06 7 . 65 9 . 24 9 . 4 9 . 6 9 . 34 8 . 91 8 . 23 8 . 35 8 . 86 556 
557 06 ESCCA 3 . 55 3 . 8 3 . 7 3 . 65 3 . 4 3 . 2 3 . 2 . 88 2.96 2 . 92 557 
558 06 ESCMG 2 . 2 2 . 2 2 . 25 2 . 2 1 . 96 1 . 8 1 . 64 1 . 56 1 . 68 1 . 68 558 
559 06 ESCNA 3 . 9 3 . 85 3 . 75 3 . 75 3 . 48 2 . 88 2.48 2 . 24 2 . 54 2 . 44 559 
560 06 ESCK+ . 09 . 1 . 1 . 1 . 09 . 08 . 08 . 09 . 08 . 08 560 
561 06 ESCC3 . 15 O . . 37 O. O. O. O. . 25 . 17 O. 561 
56 2 06 ESCH3 2 . 37 2 . 82 2 . 4 2 2 . 7 6 2 . 66 2 . 49 2 . 43 2 . I I 2 . 23 2 . 38 562 
5 6 3 0 6 ESCCL 2 . 02 2 . 02 2 . 02 1 . 98 1 . 78 1 . 4 1 . I . 94 1 . I 1 . 02 563 
5 6 4 06 ESCS4 5 . 3 5 . 18 5 . 13 5 . 13 4 . 92 4.14 3 . 8 7 3 . 6 3 . 92 4 . 1 564 
565 0 6 BFGOP 220 260 310 360 410 460 510 540 565 
566 0 6 BFGTP 7 . 4 7 . 7 8 . 9 9 . 7 10 . 5 11 . 20 . 6 21 . 566 
5 6 7 0 6 BFGOS596 . 548 . 567 . 491 . 46 3 . 456 . 488 . 492 . 567 
568 06 BFGOO 9 . 38 9 . 5 9 . 29 9 . 05 8 . 47 7 . 42 7 . 44 8 . 25 568 
569 06 BFGCA 3 . 65 2 . 95 3 . 5 3 . 2 3.04 3 . 0 4 3 . 16 3 . 08 569 
570 06 BFGMG 2 . 2 2 . 15 2 . 1 1 . 88 I - . . / 1 . 68 1 . 84 1 . 84 570 
5 7 1 06 BFGNA 3 . 9 3 . 8 3 . 7 3 . 0 4 2 . 64 2 . 68 3 . 2 . 92 571 
5 72 0 6 BFGK+ . 09 . 1 . 1 . 0 8 . 08 . 0 8 . 1 .1 572 
5 7 3 06 BFGC3 O. . 25 O. O. O. O. . 2 . 26 573 
57 <1 0 6 BFGH3 2 . 8 1 97 2 . 72 2 . 52 2 . 52 2 . 44 2 . 32 2.22 574 
5 7 5 06 BFGCL 2 . 04 2 . 04 1 . 92 1 . 46 1 . 28 1 . 26 1 . 48 1. 42 575 
576 06 BFGS4 5 . 13 4 . 84 4 . 84 4 . 24 4 . 1 4 . 01 4 . 19 4 . 42 576 
5 77 06 HTEOP 3 40 360 41 0 460 510 540 577 
5 78 06 HTETP 11 . 1 11 . 1 1 1 . 1 15 . 9 22. 1 22 . 5 578 
5 7 9 06 HTEOS640 . 652 . 514 . 526 . 335 . 338 . 579 
580 0 6 HTEOO 7 . 7. 8 9 . 5 7 . 7 . 7 . 8 580 
581 06 HTEC A 3 . 4 3 . 7 3 . 16 3 . 28 2 . 4 2 . 44 581 
5 8 2 0 6 HTEMG 2 . 4 2 . 4 1 . 92 1 . '36 1 . 24 1 . 28 582 
583 0 6 HTENA 4.65 <1 . 4 3 . 24 3 . 4 1 . 84 1 . 88 583 
5 84 0 6 HTEK+ . 11 . 12 . 09 . 1 . 0 6 . 06 584 
585 0 6 HTEC3 . 28 . 43 . 2 O. O. O . 585 
586 0 6 HTEH3 2 . 42 2 . 46 2 . 34 2 . 49 1 . 911 1 . 97 586 
587 0 6 HTECL 2 . 48 2 . 32 1 . 58 . . 76 . 96 1 . 587 
588 0 6 HTES ·: 5 . 47 5 . 7 4 . 51 4 . 51 2 . 79 2 . 78 588 
539 0 6 CATOP 340 360 41 0 460 510 540 589 
590 0 6 CATTP 11 . 1 11 . I 1 1 . 1 15 . 9 22 . 1 22 . 5 590 
591 0 6 CATOS640 . 652. 51 4 . 526 . 335 . 138 . 591 
592 0 6 CATOO 7 . 7 . 8 9 . 5 7 . 7 . 7 . 8 592 
593 06 CATC A 3 . 4 3 . 7 :, 16 3 . 28 2 . 4 2 . 44 593 
594 0 6 CATMG 2 . 4 2 . 4 1 J. 1 . 96 1 . 24 1 . 28 594 
595 06 C"TNA 4 . 65 4 . 4 3 . :- 4 3 . 4 1 . 84 1 . 88 595 
596 0 6 CATK+ . 11 . 12 . 09 . 1 . 06 . 06 596 
59 7 0 6 CATC3 . 28 . 43 . 2 O. O. () . 597 
598 06 CATH3 2 . 42 2 . 46 2 . 34 2 . 49 1 . 98 97 598 
5Y9 0 6 C A T C ~ 2 . 48 2 . 32 1 . 58 1. 76 . 96 599 
600 U6 ;: ATS4 5 . 4'7 5 . 7 ~ . 5 1 4 . 51 2 . 78 2 . 78 600 
60 1 13 601 
53 BEST DOCUMENT AVAILABLE 
2) Listings of Input Files 
VDATA and ADATA 
54 
- - - - - - - - - - - - - - -
LI ST ING OF FILE : VDATA 82 / 01 / 27. 16 . 29 . 54 . PAGE 
I CHANE L- DAM 7877 . 24821 . 30694 . 33299 . 35398 . 37315 . I 
2 3906 2 . 40608 . 41957 . 43133 . 44197 . 45174 . 2 
3 46134 . 47028 . 47889. 48661 . 49362. 50133 . 3 
4 51147 . 5 2491 . 5 4 168 . 56299 . 59093 . 62759 . 4 
5 67951 . 75919 . 8 7370. 101 104 . 56228 . 5 
6 WAHWEAP o. o. 6.33 36 . 73 93 . 21 189.97 6 
7 305 . 38 455 . 31 650 . 69 845 . 14 1142 . 57 1591 . 63 7 
8 2153 . 42 3472 . 66 6329 . 58 10489 . 2 16756 . 33 24711 . 69 8 
9 32762 . 11 42095 . 23 53458 . 81 67027 . 98 81423 . 18 97393.36 9 
10 116948 . 34 138856 . 163177 . 85 188100 . 56 102852 . 07 10 
1 1 NAVAJO o. o. o. 67 . 338 . 686. 11 
12 1216 . 1992 . 2808 . 3628 . 4705 . 5839. 12 
13 7070 8 500 . 9 852 . 11608 . 13697 . 15957 . 13 
14 18264 . 20188 . 22155 . 24356 . 26742 . 29093 . 14 
15 31260 . 33739 . 36231 . 38870 . 20720 . 15 
16 WARM CREEK O. O. 24 . 118. 249 . 402 . 16 
17 597. 844 . 1056 . 1338 . 1870 . 2560. 17 
IS 3267 . 4375 . 6488 . 10109. 15267 . 21316 . 18 
19 28259. 36788 . 47467. 60137 . 7417\. 89981 . 19 
20 106618 . 122928 . 140862 . 160982 . 88462 . 20 
2 I PADRE BAY o. 5955 . 28149 . 42996 . 48239. 52164 . 21 
22 55698 . 59324 . 63519 . 68110 . 73850 . 81289. 22 
2 3 90408 . 102346 . 116827 . 131187 . 146213 . 162811. 23 
 
24 180715 . 200699 . 221483 . 242136 . 263441 . 286184. 24 
25 309367 . 333035 . 357179 . 381084 . 197175 . 25 
26 LASTCHANCE o. o. 3170 . 13426 . 18849 . 20969 . 26 
2 7 23122 . 25671 . 29935 . 36356 . 44760 . 55907 . 27 
28 68659 . 83312 . 100029 . 118449 . 139947 . 162344. 28 
29 185053 . 209266 . 234920. 261770 . 288000 . 313607 . 29 
30 338576 . 3622 8 7 . 384961 . 406088 . 211464 . 30 
3 1 RK - CK SANJ o. O. O. 4240 . 21248 . 38987 . 31 
32 50325 . 55342 . 58897. 61855 . 65084 . 68512 . 32 
33 72:153. 77239 . 82501. 88378 . 95081 . 102004 . 33 
34 1 0~876 . 119381 . 130463 . 143179 . 157328 . 172422 . 34 
35 187590 . 203333 . 2194 8 1 . 235341 . 124018. 35 
36 SANJ -ESC o. o. o. o. o. 1451 . 36 
37 9441 . 16792 . 18339 . 19866 . 21503 . 22999 . 37 
38 24317 . 27287 . 30791 . 3279 1 . 34900 . 37163 . 38 
39 39829 . 42758 . 46584 . 50928 . 55403 . 60243. 39 
40 65588 . 71534. 77962 . 84880 . 45373 . 40 
41 ESCALANTE o. o. o. O. o. O. 41 
42 500 . 1655 . 1895 . 2173 . 2820 . 3755. 42 
43 4713 . 6772 . 9865 . 12890 . 16226 . 20216 . 43 
44 24543 . 28766 . 33324 . 38007 . 42653 . 468 9 2 . 44 
45 50905 . 55726 . 61001 . 66092. 34987 . 45 
46 ESC - RINCON O. o. o. o. o. o. 46 
47 3383 . 13923 . 19664 . 228 67 . 2588 1. 28920 . 47 
48 31780 . 34624 . 37790 . 41191 . 44866 . 48706 . 48 
49 52641 . 56599 . 61184 . 66280 . 71410 . 76400 . 49 
50 81599 . 87324 . 93334 . See93 . 51615 . 50 
51 RI NCO NHA LL o. o. o. o. o. o. 51 
52 o. 1393 . 8909 . 23136 . 36490 . 43094 . 52 
53 47668 . 50836 . 53630 . 56809 . 6009 3 . 62989 . 53 
54 6628 7 . 70367 . 74915 . 79381 . 83380 . 87308. 54 
05 BEST DOCUMENT AVAILABLE 
BEst DOCUMENT AVAILABLE 
LI ST ING OF FILE : VDATA 82 / 01/27 _ 16 _29 _54 _ PAGE 2 
55 91381 _ 95914 _ 100941_ 106151 _ 55275_ 5 5 
56 HALLSCREEK 0 _ 0 _ 0 _ 0 _ 0 _ 0 _ 5 6 
57 0 _ 0 _ 0 _ 0 _ 1495 _ 5101_ 57 
58 6226 _ 7191 _ 8185 _ 9331 _ 10560 _ 11889 _ 58 
59 13512 _ 15910 _ 20098 _ 26223 _ 34898 _ 46763_ 5 9 
60 61948 _ 79310 _ 95101 _ 111681 _ 62560 _ 6 0 
61 BULLFROG 0 _ 0 _ 0 _ 0 _ 0 _ 0 _ 61 
62 0_ 0 _ 0 _ 0 _ 1747 _ 6370 _ 62 
63 8373 _ 9810 _ 11443 _ 13800 _ 16998 _ 20773 _ 63 
64 26497 _ 35373 _ 47039 _ 60822 _ 75677 _ 92201 _ 64 
65 111985 _ 134086 _ 158108 _ 186887 _ 1054!;i2 _ 65 
66 HALLS - GDHP 0 _ 0 _ 0 _ 0 _ 0 _ 0 _ 66 
67 0 _ 0 _ 0 _ 0 _ 2569 _ 16 943 _ 67 
68 42626 _ 617 69 _ 68055 _ 74176 _ 79797 _ 85126 _ 68 
69 905 7 1 _ 969 32 _ 104349 _ 112049 _ 119739_ 12 8 4 6 1. 6 9 
70 139094 _ 151820 _ 165667 _ 180647 _ 96675 _ 70 
71 GDH P -C AS8T 0 _ 0 _ 0 _ 0 _ 0_ 0_ 71 
72 O . O . 0 _ 0 _ 0 _ 0 _ 72 
73 2766 _ 12612_ 235 7 5 _ 34406 _ 42331 _ 50035 _ 73 
74 5853 4 _ 67628 . 76797 . 85292 _ 92897 . 99967 _ 74 
75 107012 . 114224 _ 121701 _ 129120 _ 67420 _ 75 
76 CAS8T-HITE O . 0 _ 0 _ 0 _ 0 _ 0 _ 76 
77 0 _ 0 _ 0 _ 0 _ 0 _ 0 _ 77 
7 8 0_ 1617 . 12632 _ 33629 _ 53571 _ 66229 _ 7 8 
79 76 433 . 8 7 916 . 100991 _ 116067 _ 131944 . 147437 _ 79 
80 163785 _ 181493 . 200557 _ 221040 _ 118806 _ 80 
81 CATARACT O . 0_ 0 _ 0 _ 0 _ 0 _ 81 
82 O. 0 _ O. O. O. O. 82 
83 O. O. O. O. 2443 . 8753 _ 83 
84 11 4 13 . 15454 _ 2 1057 . 26226 . 30373 . 33523 . 84 
85 37718. 43265 _ 48492 . 53501 . 28650 _ 85 
86 SAN J UAN 0 _ O. O. O. 0 _ O. 86 
87 51 3 3474 _ 7239 _ 10181. 14537 . 20832 . 87 
8 8 2643 & 31258 . 37801 . 502 7 2 . 66188 . 81142 _ 88 
89 9 7 140 _ 113781 . 1327 4 0 . 151576 _ 175596 . 209165 . 89 
90 241185 . 271357 . 303651 _ 337416 . 182274 . 90 
91 TOTAL LAKE 7P-77 . 30776 _ 62043 . 3 94182 _7 124414 . 152164 . 91 
92 184162 . 2 214 73 _ 254869 _ 293488 . 342651 . 4088 87 . 92 
93 484951 . 570049 _ 663683 _ 778 17 6 _ 904296 . 1032300 _ 93 
94 1163480 _ 1312390 . 1483190 . 1667760 _ 1864170 . 2079800_ 94 
95 2310510 . 2556150 _ 2 815780 _ 308 7880 . 1650010 . 95 
- - - - - - - - - - - - - - - - -
LI ST ING OF FILE : AOATA 82 / 01/21 . 16 . 30 . 25 . PAGE 
1 1050 . 21 1431.83 1631 . 51 1692 . 33 1841 . 41 1884 . 03 1 
2 2022 . 11 2038 . 63 2151 . 01 2156 . 23 2263 . 41 2253 . 93 2 
3 2359 . 47 2343 . 33 2445 . 57 2420 . 53 2515 . 67 2497 . 63 3 
4 2617 . 07 2632 . 03 2784 . 77 2845 . 13 3064 . 11 3211 . 13 4 
5 3583 . 3 7 4008. 53 4728 . 47 5381 . 93 5863 . 61 5 
6 0 . 00 0 . 00 . 84 2 . 83 6 . 49 12 . 51 6 
7 18 . 0 3 ?7 . 50 37 . 57 46 . 94 67 . 31 91.85 7 
8 123 . 49 2 3 . 77 409 . 19 639 . 74 1035 . 90 1435 . 27 8 
9 1840 . 94 2358 . 58 2917 . 30 3725 . 50 4416 . 82 532 . 52 9 
10 6372 . 32 7513 . 28 8804 . 50 10005 . 56 10564 . 86 10 
11 0 . 00 0 . 00 0 . 00 8 . 93 24 . 87 43 . 73 11 
12 77 . 8 7 121. 33 159 . 47 203 . 33 267 . 17 316 . 73 12 
13 390 . 2 7 4 59 . 73 525 . 47 635 . 33 734 . 37 861.33 13 
14 965 . 07 1053 . 73 11 61 .7 7 1273 . 83 1400 . 37 1508.93 14 
5 1617 . 0 7 1756 . 83 1866 . 27 2020 . 73 2123 . 27 15 
16 0 . 00 0 . 00 3 . 20 8 . 60 16 . 30 23 . 90 16 
17 35 . 80 48 . 60 5 7.00 76 . 80 110 . 20 145 . 80 17 
18 180 . 90 256 . 60 392 . 20 618 . 70 908 . 00 1223 . 60 18 
19 160 2 . 30 2076 . 50 2670 . 20 3343 . 50 4073 . 60 4924 . 50 19 
20 5737 . 30 6555.50 7530 . 70 8567 . 50 9124 . 90 20 
21 0 . 00 794 . 00 2020 . 90 2278 . 10 2545 . 20 2671.20 21 
22 2898 . 60 3033 . 80 3318 . 10 3492.90 3892 . 10 4236 . 80 22 
23 4804 . 00 5430 . 60 6252 . 10 6866 . 60 7754 . 70 8526 . 40 23 
24 9545 . 10 10524 . 80 11623 . 50 12590 . 10 13754 . 00 14864 . 40 24 
25 16072 . 30 17231.20 18486 . 70 19621 . 70 19813 . 30 25 
26 0 . 00 0 . 00 422 . 67 919 . 93 964.97 1131 . 93 26 
27 1180 . 27 1386 . 83 1606 . 67 2028 . 93 2447 . 07 3143 . 63 21 
28 3122 . 21 460 8 . 93 5393 . 97 6450 . 93 7543 . 77 8690 . 63 28 
29 9814 . 67 11111 . 93 12380 . 07 13796 . 93 15003 . 07 16351 . 63 29 
30 11499 . 97 18128 . 73 19767 . 37 20841 . 43 21451.37 30 
31 0 . 00 0 . 00 0 . 00 565 . 33 1559 . 47 2339 . 23 31 
32 2693 . 27 2840 . 93 3048 . 77 3136 . 13 3371.67 3479 . 53 32 
33 3755 . 17 3968 . 13 4281. 91 4555 . 83 4952 . 27 5248 . 13 33 
34 5139 . 47 6198 . 63 6847 . 6 7 7470.23 8262 . 57 8979 . 63 34 
35 9779 . 31 10553 . 93 11394.17 12139 . 93 12663 . 67 35 
36 O . CO 0 . 00 0 . 00 0 .00 0 . 00 193 . 47 36 
37 750 . 63 928 . 57 905 . 33 1081. 21 1069.03 1230 . 81 31 
3 8 1200 . 83 1527.81 1551 . 23 1727 . 81 1162 . 13 1954 . 17 38 
39 2028 . 73 2247 . 07 2411 . 33 2681 . 47 2858 . 83 3165 . 41 39 
40 3393 . 33 3760 . 07 4036 . 13 4451.81 4622 . 73 40 
4 1 0 . 00 0 . 00 0 . 00 0. 00 0.00 0 . 00 41 
42 66 . 67 98 . 83 90.67 126 . 63 155 . 37 220 . 13 42 
43 251 . 17 426 . 03 560 . 47 7 28 . 53 894 . 07 1127 . 53 43 
4 4 1326 . 11 1549 . 83 1782 . 57 2018 . 13 2247 . 17 2442 . 03 44 
45 2648 . 47 2924 . 13 3175 . 97 3433 . 23 3564 . 17 45 
46 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 46 
47 4 ~ ! . 07 941. 23 1025 . 17 1261 . 53 1326 . 51 1565 . 43 47 
48 1612 . 57 1849 . 83 1929 . 17 2189 . 93 2296 . 67 2573.93 48 
49 2690 . 17 2969 .7 3 3148 . 61 3419 . 33 3661.67 3978 . 33 49 
50 418 1.57 4 550 . 83 4782 . 5 7 5 106 . 73 5216 . 27 50 
51 0 . 00 0 . 00 0 . 00 0 . 00 o 00 0 . 00 51 
52 0 . 00 185 . 73 705 . 17 1608 . 43 .2040.57 2268 . 83 52 
53 2497 . 9 7 2585 . 63 2777 . 3 7 2903 . 53 3105 . 17 3193 . 13 53 
54 3435 . 57 3601 . 13 3890 . 37 4047 . 73 4290 .2 7 4440 . 53 54 
s? BEST DOCUMENT AVAILABLE 
BEST DOCUMENT AVAILABLE 
LISTING OF FILE : AOATA 82 / 01/27 . 16 . 30 . 25 . PAGE 2 
55 4697 . 57 4893 . 83 5200 . 27 5414 . 83 5640 . 17 55 
56 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 56 
57 0 . 00 0 . 00 0 . 00 0 . 00 199 . 33 310 . 77 57 
58 311 . 83 407 . 27 4 1\ . 23 521 . 87 534 . 13 654 . 77 58 
59 696 . 43 894 . 57 11\5 . 23 1507 . 07 1982 . 73 2693 . 57 59 
60 350 I. 23 4429 . 77 5080 . 33 6087 .77 6424 . 23 60 
61 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 61 
62 0 . 00 0 . 00 0 . 00 0 . 00 232 . 93 404 . 07 62 
63 433 . 23 547 . 77 596 . 53 783 . 47 916 . 33 1160 . 97 63 
64 1488.73 2048 . 57 2655 . 33 3426 . 87 4140 . 83 5079 . 27 64 
65 61\9 . 23 7289 . 37 8521 . 43 10167 . 27 10923 . 13 65 
66 0 . 00 0 . 00 0 . 00 0 . 00 0.00 0 . 00 66 
67 0 . 00 0 . 00 0 . 00 0.00 342 . 53 1351 . 77 67 
68 2910 . 83 3266 . 07 3539 . 43 3878.17 4101.53 4411 .07 68 
69 4646 . 03 5047 . 17 5387 . 73 5817 . 17 6156.73 6689.37 69 
70 7220 . 03 7961 . 97 8604 . 73 9459 . 97 9875 . 03 70 
71 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 71 
72 ". 00 0.00 0 . 00 0 . 00 0.00 0 . 00 72 
7 3 36t: 0 892 . 40 1465 . 10 1975 . 50 2257 . 60 2745 .90 73 
74 3107 i O 3655 . 30 4024 . 40 4504 . 80 4784 . 90 5211 . 80 74 
75 5489 . 40 5933 . 00 6237 . 10 6674 . 90 6809 . 10 75 
76 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 76 
77 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 77 
78 0 . 00 215 . 60 1047 . 60 2315 . 30 3041 . 80 3581 . 10 78 
79 4062.20 4729 . 40 5369 . 70 6237 . 00 6957 . 40 7786 . 30 79 
80 8592.20 9557 . 10 10498 . 60 11605 . 40 12155 . 80 80 
81 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 81 
82 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 82 
83 0 . 00 0 . 00 0 . 00 0 . 00 325 . 73 549 . 57 83 
84 591. J 953 . 67 1152 . 03 1470.57 1566 . 73 1785 . 57 84 
95 1986 . 23 2340 . 27 2508 . 93 2841 . 17 2888 . 83 85 
86 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 86 
87 68. 40 279 . 00 444 . 90 573 . 20 880.50 1202 .70 87 
88 1441.10 1684 . 70 2095 . 40 2931. 80 3687.00 4427 . 20 88 
89 5286 . 80 6091 . 30 7182 .70 7974 . 90 9584.70 113 3 1. 80 89 
90 12786 . 70 14349 . 00 16016 . 10 17725 . 50 18729 . 30 90 
91 1050 . 27 2027 . 33 4177 . 00 5241 . 27 7200 . 13 8016.27 91 
92 10399 . 93 11747 . 37 13739.53 15609 . 27 18655 . 83 22232 . 87 92 
93 26262 . 23 30742 . 67 35625 . 63 42191.97 48237 . 63 54992 . 37 93 
94 61355 . 63 69883 . 37 78435 . 63 88340 . 37 98076 . 63 109903 . 37 94 
95 121147 . 63 134467 . 37 147110 . 63 161677 . 37 168324.63 95 
Of 
- - - - - - - - - - - - - - - - - - -
Appendix C - Example Submit 
and Day Files 
5 
BEST DOCUMENT AVAILABLE 
LISTING OF FILE : EPOW 82 / 01/27 . 16 . 30.52 . PAGE 
1 CRWOO,T200 . 
2 ACCOUNT,ER1000M . MONIOUE . 
3 CHARGE , B23100,8553 . 
4 GET,POWELL,PCODE,VDATA,ADATA,TAPE1 s VR75 . 
5 REWIND,POWELL,PCODE,VDATA,ADATA , TAPE1 . 
6 FTN,I s POWELL,LsO,ER,GO . 
7 CALL,SAVER(I=POUT,J - POWOUT) . 
8 CALL,PRNT(I =POWOUT) . 
9 GOTO . 5 . 
10 EXIT . 
11 5 , OAVFILE,DPOW . 
12 REPLACE , OPOW . 






































































lISTING OF FIL E: OPOW 81/08/11 . 17 . 12 . 14. 
FULL OAYFILE . 81/08/11. 17 . 10 . 06 . >17 . 09 . 16. PAGE 
17 . 09 . 16 . CRWOO.T2oo . 
17 . 09 . 16 . PRIORITY= 2 
17 . 09 . 16 . ACCOUNT. ER 1000104 . . 
17 . 09 . 16 . CHARGE.823Ioo.8553 . 
17 . 09 . 18 . GET.POWELL.PCOOE.VOATA.AOATA.TAPE1-YRI98 
17 . 09 . 18 . 1. 
17 . 09 . 20 . REWIND.POWELL.PCODE.VOATA.ADATA.TAPEI . 
17 . 09 . 22 . FTN.I=POWELL.L=0.ER.GO . 
17 . 09 . 31 . 4 . 540 CP SECONDS COMPILATION TIME 
17 . 09 . 3 1 . l GO 
17 . 09 . 32 . CM lWA+l = 74446B. LOADER USED 46300B 
17 . 09 . 50 . END POWEll 
17 . 09 . 50 . 8 . 595 CP SECONDS EXECUTION TIME 
17 . 09 . 50 . CAl l .SAVER(I =POUT.J=POWOUT) . 
17 . 09 . 5 1 . NO E X IT . 
17 . 09 . 53 . CUTOFF . 
17 . 09 . 54 . PURGE.POWOUT . 
17 . 09 . 54 . POWOUT NOT FOUN~. AT 000121 . 
17 . 09 . 54 . SAVE.POUT =POWOUT . 
17 . 09 . 55 . GET,POWOUT . 
17 .09 . 56 . IF(FILE(POWOUT . LO»GOTO.IA . 
17 . 09 . 56 . GOTO.1A . 
17 . 09 . 56 . 14. ONEX IT . 
17 . 09.57, CUTOFF . 
17 . 09 . 57 . CALL.PRNT(I=POWOUT) . 
17 . 09 . 58 . REWIND.ZO. 
17 . 09 . 58 . CALL(80XJ(J=ZO) 
17 . 09 . 59 . HEAOING.ZO . S Z BIN 
17 . 09 . 59 . HEADING.ZO . S CODE 1000 
17 . 09 . 59 . HEADING.ZO . S PRINT 
17 . 09 . 59 . CAll(ACQUIRE(L=PDWDUT» 
17. 10 . oo . NOEXIT . 
17 . 10 . 00.RETURN . POWOUT . 
17.1D . 00 . GET.POWOUT/NA . 
1 7 . 10. 0 I . ONE X IT . 
17.10 . 01 . IF(FILE(POWDUT .LO) )GOTO. lIND . 
17 . IO.OI.GOTO.IIND . 
17 . 10 . 01 . lIND. IF ( . NOT . NUM(PAGE) )GOTO. 14 . 
17 . 1O . 01 . GOTO. 14 . 
17.10 . 01.IA.COPY.POWOUT.ZO . 
17 . 10 . 02. EDI ENCDUNTERED . 
17 . 10 . 02.RDUTE.ZO . DC=PR . 
17 . 10 . 02. RDUTE COMPLETE. 
17. 10 . 02 . IB.RFL.25ooo . 
17 . 10 . 02 . GET . DCLOGB/UN=ER07521.PW-. 
17.10.04 . DCLOGB . 
17 . 1D . 05 . CM LWA+l 7552B. LDADER USED 241008 
17 . 10 . 06. STOP 
17 . 10 . 06 . . 027 CP SECONDS EXECUTION TIME 
17 . 10 . OS.GOTO.5 . 
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BEST DOCUMENT AVAILABLE 
LISTING OF FILE : EPLOT 82 / 01/27 . 16 . 31 . 22. PAGE 
1 CRWOO,T200 . 
2 ACCOUNT,ERlOOOM.FREO . 
3 CHARGE,823100,8553 . 
4 GET , SAVER , POWPLOT,PCOOE,TAPElaYRI981 . 
5 REWINO,POWPLOT,SAVER,PCOOE,TAPEI . 
6 FTN,IaPOWPLOT , L-O , ER . 
7 ATTACH,OISSPLA/UN-LIBRARY . 
8 LOSET , LIB=OISSPLA . 
9 LGO" R . 
10 GOTO,fA . 
11 EXIT . 
12 lA,IF(FILE(PLFILE,LO»CALL(SAVER(IaPLFILE , JaKPLOT) 
13 IF(FILE(R,LO»CALL(SAVER(I=R,JaOPLOT2) 
14 OAYFILE,OPLOT . 
15 REPLACE , OPLOT. 
16 EXIT . 
































































LISTING OF F I LE : OPLOT 81/08/05 . 10.40 . 57 . PAGE 
S 
S 
FULL DAYFILE . 81/08 / 0S . 10 . 36 . 1'.*10 . 3S. 24- PAGE 
10.35 . 24 . CRWOO . T200 . 
10 . 35 . 24 . PRIORITY: 2 
10 . 35 . 25 . ACCOUNT.ER1000M . . 
10 . 35.25 . CHARGE.823100,8553 . 
10 . 35 . 26 . GET,SAVER,POWPLOT,PCOOE,TAPE1:YRI981 . 
10 . 35 . 28 . REWIND,POWPLOT,SAVER,PCODE,TAPEI . 
10 . 35 . 28 . FTN,I : POWPLOT,L s O,ER . 
10 . 35 . 31 . 1 . 065 CP SECONDS COMPILATION TIME 
10.35 . 31.ATTACH.DISSPLA/UN=LIBRARY . 
10.35 . 32.LDSET,LIB:DISSPLA. 
10. 35. 32. LGO. , R . 
10 . 35.41. CM LWA+I 2140417B, LOADER USED 1401008 
10 . 35 . 41 . DISSPLA - REL-8.2 
10 . 35.57 . END POWPLOT 
10 . 35 . 57 . 6 . 074 CP SECONDS EXECUTION TIME 
10 . 35.S8.GOTD . 1A . 
10 . 35 . 58 . 1A,IF(FILE(PLFILE,LO»CALL(SAVER(I-PLFIL 
10 . 35 . 58 . E,JsKPLOT) 
10 . 35 . 58 . CALL(SAVER(I-PLFILE,J : KPLOT) 
10 . ~ . 59.NOEXIT . 
10 . 3S . S9 . CUTOFF . 
10.35 . 59 . PURGE,KPLOT. 
10 . 36 . 02 KPLOT NOT FOUND, AT 000121 . 
10 . 36 . 02 . SAVE,PLFILE s KPLOT . 
10 . 36 . 03 . GET,KPLOT. 
10 . 36.04.IF(FILE(KPLOT,LO»GOTO,IA . 
10 . 36.04.GOTO,IA . 
10 . 36 . 04 . 1A , ONEXIT . 
10 . 36 . 05 . CUTOFF . 
10 . 36 . 06 . IF(FILE(R,LO»CALL(SAVER(I-R,J-DPLOT2) 
10 . 36 . 06 . CALL(SAVER(I-R,J-OPLOT2) 
10 . 36 . 06 . NOEXIT . 
10 . 36 . 07 . CUTOFF. 
10 . 36 . 08 . PURGE,OPLOT2 . 
10 . 36 . 09 . DPLOT2 NOT FOUND, AT 000121. 
10 . 36 . 09.SAVE,R-DPLOT2. 
10 . 36 . 10 . GET,DPLOT2. 
10 . 36 . 10 . IF(FILE(OPLOT2,LO»GOTO, IA . 
10 . 36. 10.GOTO, IA . 
10 . 36 . 10 . IA,ONEXIT . 
10 . 36. II.CUTOFF . 















































BEST DOCUMENT AVAILABLE 
















DATA REPORT ON WATER OUALITY OF LAKE POWELL 
THIS DATA IS THE OUTPUT OF PROGRAM POWELL 












BEST DOCUMENT AVAILABLE PAGE 
•••••••••••••••••••••••••••••••••• • ••••••••••••• $ ••••• • • • • 
..••.•••............•.•.••...................•..•.•..... . ........................................... 
OAT A OUTPUT FOR JANUARY 81 
... 
... LAKE ELEVATION IS 3680 FEET 
••• LAKE VOLUME IS 23863661 . 7 ACRE-FEET 
... 
••••••••••••••••••••••••••• • •••••••••••••••••••••••••• ••••••••••••••••••••••••• ~ ••••••••••••••••••• + 
.........••.... . ••••.•..••..•••.•••.•..•...•.•.•....•.•....•....•..... .... .••••..... ~ ............. . 
............•......................••........................••.......•••...................•.•.•................................. 
TO TAL HEAT 
CALORIES 
TOTAL WATER 




LOCATION ELEVATION HEAT 
CALORIES 
VOLUME WATER 
ACRE - FEET 
AVERAGE TEMP 
OEGREES C 
............. .......................••.•.••••..••..........•.....••..•............. ...•........................................... 
· 1528E+ 17 1280E+07 9 . 7 CHANEL-DAM 3160 . 7560E+14 7877 . 7 . 8 
. 1177E+17 . 8624E+06 11 . 1 WAHWEAP 3180 . 2954E+15 . 3078E+05 7 . 8 
. 4404E+16 . 3300E+06 10 . 8 NAVAJO • 3200 . 5955E+15 . 6204E+05 7 . 8 
· 1100E+ 17 . 7771E+06 11 . 5 WARM CREEK 3220 . 9039E+15 . 9418E+05 7 . 8 
. 4964E+17 . 3723E+07 10 . 8 PADRE • 3240 · 1194E+ 16 1244E+06 7 . 8 
. 4795E+17 . 3523E+07 11 . 0 LASTCHANCE 3260 · 1461E+ 16 . 1522E+06 7 . 8 
· 3102E+ 17 . 2385E+07 10 . 5 RK-CK - SANJ 3280 . 1818E+16 . 1842E+06 8 . 0 
. 1067E+17 . 8085E+06 10 . 7 SAN J - ESC 3300 . 2295 E+16 . 2215E+06 8 . 4 
. 6336E+16 . 4653E+06 11.0 ESCALANTE • 3320 . 2641E+16 . 2549£+06 13 . 4 
. 1318E+17 . 1000E+07 10 . 7 ESC - RXNCON 3340 . 2957E+16 . 2935E+06 8 . 2 
· 1603E+ 17 . 1195E+07 10 . 9 RINCONHALL 3360 . 3369E+16 . 3427E+06 8 . 0 
. 6543E+16 .4537E+06 11.7 HALLSCREEK 3380 . 4178E+16 . 4089E+06 8 . 3 
· 1204E+ 17 . 8311E+06 11 . 7 BULLFROG 3400 . 5109E+16 . 4850E+06 8 . 5 
. 2075E+17 . 1540E+07 10 . 9 HALLS - GOHP 3420 . 6239E+16 . 5700E+06 8 . 9 
. 1318E+17 . 9898E+06 10 . 8 GDHP - CASBT 3440 . 7606E+16 . 6637E+06 9 . 3 
· 1789E+ 17 . 1374E+07 10 . 6 CASBT-HlTE 3460 . 9294E+16 . 7782E+06 9.7 
. 3708E+16 . 2787E+06 10 . 8 CATARACT 3480 · 1109E+ 17 . 9043E+06 9 . 9 
. 2882E+17 . 2046E+07 11 . 4 SAN JUAN • 3500 1305E+17 1032E+07 10 . 2 
. 3202E+18 . 2386E+08 10 . 9 TOTA L LAKE 3520 · 1524E+ 17 1163E+07 10 . 6 
3540 · 1783E+ 17 1312E+07 11 . 0 
3560 . 2069E+17 1483E+07 11 . 4 
3580 . 2373E+17 1668E+07 11 . 5 
3600 . 2680E+17 . 1864E+07 11 . 7 
• 3620 · 3007E+ 17 . 2080E+07 11 . 7 
• 3640 . 3341£+ 17 . 2311E+07 11.7 
3660 . 3697E+17 . 2556E +0 7 11.7 
• 3680 . 4110E+17 . 2816E+07 11 . 8 
.. .. . .......................•........••..........••... ......•...............•..............•.. ~ ..•.......... .•. .. . .•...•........•. 
AVERAGE LAKE TEMPERATURE IS 10 . 9 DEGREES C 
r OTAl CII LORIES IN THE LAKE AR E . 3202E+18 
•.. .. . . •• ~ ...........................•..•.•...••.....•••.••.••••••••••••.•..•........• •........ ....•.....•........•..............• 
"7 
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ACRE - FEET 
AVERAGE CONC 
PPM 
TOTAL OISSOLVEO OXYGEN DATA 






........ ..... .............•....•.....•......•••..••......... ......••.... ...........•. •..•......•••.....•••••..•........•..••••..•. 
. 9705E+07 . 1280E+07 6. 1 CHANEL - DAM 3160 . 2079E+05 7877 . 2 . 1 
. 8423E+07 . 8624E+06 7 . 9 WAHWEAP 3180 . 8316E+OS . 3078E+05 2 . 2 
. 29 73E+07 . 3300E+06 7 . 3 NAVA..JO 3200 . 1772E+06 . 6204E+OS 2 . 3 
. 7323E+07 . 7771E+06 7 . 6 WARM CREEK • 3220 . 2925E+06 . 9418E+05 2 . 5 
. 3012E+08 . 3723E+07 6 . 6 PADRE 3240 . 4335E+06 · 1244E+06 2.8 
. 3031E+08 . 3523E+07 7 . 0 LASTCHANCE • 3260 . 5760E+06 . 1522E+06 3 . 1 
. 1956E·08 . 2385E+07 6 . 6 RK - CK - SAN..J 3280 . 7546E+06 · 1842E+06 3 . 3 
. 6021E+07 . 8085E+06 6 . 0 SAN ..J-ESC 3300 . 1015E+07 . 2215"+06 3 . 7 
. 3879E+07 . 4653E+06 6 . 8 ESCALANTE 3320 . 1268E+07 . 2549E+06 4 . 0 
. 8184E+07 . loooE+01 6.6 ESC-RINCON • 3340 . 1545E+01 .29351:+06 4 . 3 
. 1058E+08 . 1195E+07 7 . 2 RINCONHALL 3360 . 1955E+07 . 3427E+06 4 . 6 
. 4142[+07 . 4537E+06 7 . 4 HALLSCREEK • 3380 . 2606E+07 . 4089E·06 5 . 2 
. 7728E+07 . 8311E+06 7.5 BULLFROG 3400 . 3414E+07 . 4850E+06 5 . 7 
. 1465E+08 . 1540E+07 7.7 HALLS - GOHP 3420 . 4194E+07 . 5700E+06 6 . 0 
. 9855E+07 . 9898E+06 8.1 GDHP - CASBT • 3440 . 4878E+07 .6637E+06 6 . 0 
. 1417E+08 . 1374E+07 8 . 4 CASBT - HITE 3460 . 5715E+07 . 7782E+06 6.0 
. 2951e+07 . 2787E+06 8 . 6 CATARACT 3480 . 7012E+07 . 9043E+06 6 . 3 
. 1657E+08 . 2046E+07 6 . 6 SAN ..JUAN • 3500 . 8476E+07 · 1032E+07 6 . 7 
. 2072E+09 . 2386E+08 7 . 0 TOTAL LAKE 3520 . 1012E+08 · 1163E+07 7 0 
• 3540 . 1202E+08 . 1312E+07 7 . 4 
3560 . 1429E+08 · 1483E+07 7 . 8 
• 3580 . 1623E+08 · 1668E+01 7 . 9 
3600 . 1829E+08 . 1864E+07 8 . 0 
• 3620 . 2018E+08 . 2080E+07 7 . 9 
3640 . 2178E+08 . 2311E+07 7 . 6 
• 3660 . 2338E+08 . 2556E+07 7 . 4 
• 3680 . 2646E+08 . 2816E+07 7 . 6 
........••..............................•...•......•......•. .... ... ..•.....•.•............................•.......•..•.........•... 
AVERAGE LAKE CONCENTRATION IS 7 . 03 PPM 
TOTAL ~G OISSOLVED OXYGEN IN THE LAKE IS . 2072E+09 
..........•...•.......•.•••.••.••..•.••.....•.•.•.••.•.•....•••....•.....••••••.........•....•............••..•..•........•••••... 
- - - - - - - - -
t,f 
- - - - - - - - -





ACRE - FEET 
AVERAGE CONC 
PPM 
TOTAL DISSOLVED SOLIOS DATA 






.........................•••.........•...... .............................•.•............. -..•...•..•.•..•.••.........•..•...•..••• 
. A561E+09 . 1280E+07 542 . 0 CHANEI. - DAM 3160 . 6771E+07 7877 . 696 . 6 
. 4699E+09 . 8624E+06 441 . 6 WAHWEAP 3180 . 2653E+08 . 3078E+05 698 . 5 
· 1')40E+09 . 3300E+06 476 . 3 NAVAJO 3200 . 5367E+08 . 620d E+05 701 . 1 
. 4330E+09 . 7771E+06 451 . 6 WARM CREEK 3220 . 8114E+08 . 9418E+05 698 . 2 
· 2346E+ 10 . 3723E+07 510 . 6 PADRE 3240 · 1058E+09 · 1244E+06 688 . 9 
. 2099E+l0 . 3523E+07 482 . 7 LASTCHANCE 3260 . 1280E+09 . 1522E+06 681 . 9 
· 1487E+ 10 . 2385E+07 505 . 2 RK-CK - SANJ • 3280 . 1535E+09 · 1842E+06 675 . 3 
. 518IE+09 . 8085E+06 519 . 4 SAN J-ESC • 3300 . 1833E+09 . 2215E+06 670 . 8 
. 2929E+09 . 4653E+06 510 . 1 ESCALANTE • 3320 . 2088E+09 . 2549E+06 664 . 0 
. 6902E+09 . loooE+07 559 . 1 ESC - RINCON • 3340 . 2374E+09 . 2935E+06 655.4 
. 8167E+09 . 1195E+07 553 . 9 RINCONHALL 3360 . 2729E+09 . 3427E+06 645.5 
. 2714E+09 . 4537E+06 484 . 7 HALLSCREEK 3380 . 3264E+09 .4089E+06 646 . 8 
. 4935E+09 . 8311E+06 481. 2 BULLFROG • 3400 . 3871E+09 . 4850E+06 646.8 
. 9954E+09 . 1540E+07 523.9 HALLS - GOHP • 3420 . 4542E+09 . 57ooE+06 645 .7 
. 608IE+09 . 9898E+06 497 . 8 GDHP - CASBT • 3440 . 5271E+09 . 6637E+06 643 . 6 
. 8217E+09 . 1374E+07 484 . 5 CASBT-HITE 3460 . 6156E+09 . 7782E+06 641 . I 
. 1604E+09 . 2787E+06 466 . 5 CATARACT 3480 . 6796E+09 . 9043E+06 609 . 0 
. 1109E+l0 . 2046E+07 439 . 3 SAN JUAN 3500 . 7339E+09 · 1032E+07 576 . 1 
· 1466E+ 1 I . 2386E+08 497 . 9 TOTAL LAKE 3520 . 7684E+09 . 1163E+07 535 . 2 
3540 . 7904E+09 . 1312E+07 488 . 0 
3560 . 8078E+09 · 1483E+07 441 . 4 
• 3580 . 8999E+09 . 1668E+07 437 . 3 
3600 . 9962E+09 . 1864E+07 433 . 1 
.. 3620 . 1107£+ 10 . 2080E+07 431 . 5 
• 3640 . 1234£+ 10 .2311E+07 432 . 7 
• 3660 · 1369E+ 10 . 2556E+07 433 . 9 
• 3680 · 1508E+ 10 . 2816E+07 434 . 1 
•.............•..•....••..•....••.........•.•••••..... .....•..•••.•••..•...•.•. .......••...... ~ ............. .••.•...........•..... 
AVERAGE LAKE CONCENTRATION IS 497 . 9 PPM 
TOTAL KG OISSOLVED SOLIDS IN THE LAKE IS . 1466E+l1 
................•.......••.••.........•.•...•........•..••.•...••................................................................. 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
AVERAGE LAKE CONCENTRATION COMPUTEO 8Y SUM OF CONSTITUENTS IS 538 . 6 PPM 
TOTAL KG DfSSOLVED SOLIDS COMPUTED BY SUM OF CONSTITUENTS IS . 1586E+l1 
......••..•••.•....•.••••••.•.•.•....•......•.•..••...••............•...•............••........•......••.•. •..•......•...•..•.••.. 
BEST DOCUMENT AVAILAB' ~ 
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-
.........•............•.................•..................••..•.......•.••.•...........................••...•..........•...•..... 
ELEVATICN CA++ MG++ NA+ 
CHEMICAL CONSTITUENT DATA 
ALL DATA IS IN PPM 





























82 . 96 
82.58 
81.86 
81 . 42 
81 . 26 
81.13 
80 . 28 
79 . 59 
78 . 44 
76 . 82 
75.12 
75 . 22 
75 . 25 
75 . 53 
76 . 04 
76 . 49 
73 . 24 
69 . 85 
65 . 75 
6f . 20 
56 . 72 
56 . 09 
55 . 44 
55 . 11 
55 . 12 
55 . 15 
54 . 96 
29 . 28 
29 . 27 
29 . 18 
29 . 06 
29 .0 1 
28 . 97 
28 . 74 
28 . 62 
28 . 36 
27 . 95 
27 . 52 
27 . 83 
28 . 09 
28 . 20 
28 . 16 
28 . 13 
26 . 75 
25 . 28 
23 . 62 
21 . 86 
20.12 
19.92 
19 . 70 
19.61 
19.67 
19 . 74 
19.92 
96 . 20 
96 . 04 
95 . 64 
95 . 30 
95 . 16 
95 . 00 
93 . 75 
92 . 71 
90 . 59 
87 . 46 
84 . 43 
86 . 88 
88 . 80 
89 . 49 
89 . 15 
88 . 72 
82 . 90 
76 . 93 
69 . 77 
61. 81 
53 . 92 
53.25 
52.54 
52 . 20 
52 . 28 
52 . 38 
52 . 43 
4 . 692 
4 . 692 
4 . 692 
4 . 892 
4 . 692 
4 . 688 
4 . 600 
4 . 525 
4 . 464 
4 . 412 
4 . 421 
4 . 397 
4 . 371 
4 . 363 
4 . 368 
4 . 386 
4 . 184 
4 . 011 
3 . R60 
3 . 733 
3 . 608 
3 . 510 
3 . 412 
3 . 362 
3 . 361 
3 . 361 
3 . 431 
9 . 991 
9.863 
9 . 543 
9 . 052 
8 . 458 
8 . 076 
8 . 487 
9 . 339 
9 . 388 
8 . 723 
7 . 971 
7 . 328 
6 . 726 
6 . 320 
6 . 074 
5 . 829 
5 . 548 
5 . 301 
5 . 094 
4 . 904 
4 . 718 
5 . 046 
5 . 386 
5 . 435 
5 . 173 
4.913 
3 . 870 
159 . I 
159 . 5 
162 . 7 
164 . 6 
160 . 9 
158 . 1 
160 . 8 
161 . 7 
160.4 
157 . 3 
156 . 4 
158 . 2 
160 . 2 
162.3 
164 . 3 
166 . I 
159 . 7 
151 . 8 
144 . 2 
139.0 
133 . 8 
134 . 3 
134 . 7 
134 . 5 
133 . 5 
132 . 5 
134 . 0 
73 . 10 
72 . 81 
72 . 21 
71 . 75 
71 . 44 
71 . 15 
69 . 99 
68 . 94 
67 . 95 
66 . 85 
65 . 70 
65 . 94 
66 . 29 
66 . 05 
65 . 13 
64 . 17 




33 . 95 
33 . 64 
33 . 29 
33 . 02 
32.93 
32 . 89 
33 . 02 
281 . 1 
279 . 7 
276 . 2 
273 . 6 
273 . 3 
213 . 1 
211 . 3 
271 . 2 
266.6 
257.5 
249 . 2 
252 . 9 
256 . 0 
258 . 6 
260 . 1 
262 . 5 
247 . 6 
232 . 7 
215 . 2 
195 . 8 
176 . 6 
173.7 
170 . 8 
169 . 1 





lOCATION CA++ MG++ NA+ 1<+ C03 -- HC03- Cl- S04--
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 


















TOT AL lAKE 
- -
66 . 69 
57 . 2!! 
59 . 77 
56 . 90 
61. 72 
59 . 77 
63 . 13 
64 . 69 
80 . 60 
U . 63 
64 . 91 
57.88 
57 . 38 
63 . 36 
62 . 43 
82.98 
62 . 18 
60 . 53 
61 . 74 
- -
 
23 . 99 
20 . 77 
21.75 
20 . 80 
22 . 69 
21 . 78 
22 . 79 
22 . 66 
21 . 83 
23 . 30 
23.53 
20 . 59 
20 . 45 
23 . 03 
22 . 65 
22 . 89 
22 . 47 
20 . 32 
22 . 2!! 
- -
13 . 11 
57 . 97 
62 . 58 
57 . 89 
68 . 20 
61 . 02 
63 . 75 
62 . 04 
59 . 87 
88 . 85 
70 . 45 
58 . 39 
58 . 01 
68 . 66 
86.83 
67 . 53 
65 . 48 
49 . 52 
83 . 38 
- -
3 . 977 
3 . 5!!1 
3 . 690 
3 . 594 
3 . 804 
3 . 811 
3 . 651 
3 . 649 
3 . 696 
3 . 982 
3 . 982 
3 . !!28 
3 . 509 
3 . 884 
3". 865 
3 . 944 
3 . 947 
3 . 220 
3.713 
9 . 095 
9 . 129 
8 . 165 
7 . 383 
6 . 550 
8 . 244 
6 . 474 
5 . 665 
2 . 260 
2 . 403 
2 . 570 
2.452 
2 . 481 
2 . 290 
1 . 834 
1 . 427 
1 . 251 
8 . 386 
5 . 400 
- -
140 . 6 
125.3 
132 . 3 
129 . 2 
140 . 4 
138 . 8 
143 . 4 
144 . 8 
148 . 9 
154 . 6 
153 . 8 
143 . 9 
143 . 2 
150 . 6 
148 . 2 
147 . 8 
146 . 1 






37 . 48 
44 . 87 
40 . 36 
43 . 53 
37 . 68 
38 . 83 
47.62 
50 . 48 
40 . 72 
40 . 47 
50.11 
48 . 49 
49.14 




218 . 9 
181 . 9 
192 . 5 
t81 . 2 
200 . 5 
189 . 3 
199 . 1 
209 . 4 
191 . 5 
209 . 2 
2 11 . 3 
118 . 7 
177 . 2 
204.4 
200 . 3 
203 . 3 
200 . 6 
191 . 5 
197 . 7 
- -
JANUARV 81 PAGE 5 
...••....•.....••..•.•...•.•.....•....••...•......•...•......•..••..•....................•..••..........•....•.••.•.••.•••..•.••.• 
STABILITY 
GM - CM/04··2 
WIND WORt< 
GM-CM/C"' .. 2 





7856 . 7167 . 223 . 3 CHANEL-OA'" 
325 . 1 2969 . 78 . 41 WAHWEAP 
2463. 6197 . 126 . 9 NAVAJO 
591 . 0 3300 . 81.12 WARM CREEl< 
5043 . 6748 . 157 . 9 PADRE 
2847. 6165 . 129 . 8 LASTCHANCE 
4118. 6612 . 164 . 4 RK - CK - SANJ 
3831 . 4709 . 152 . 5 SAN J-ESC 
1391 . 4203 . 105 . 8 ESCALANTE 
3624 . 5274 . 147 . 8 ESC - RINCON 
3861 . 5123 . 149 . 2 RINCONHALL 
919 . 5 1784 . 82 . 68 HAL l SCREEI< 
877 . 9 2063 . 82 . 14 BULLfROG 
2522 . 3631 . 124 . 0 HAllS - GOHP 
1646. 3383 . 102 . 3 GDHP - CASBT 
1121. 2712 . 91 . 01 CASBT - HI TE 
510 . 6 2462 . 74 . 65 CATARACT 
1425 . 3133 . 101 . 0 SAN JUAN 
2857 . 5137 . 131 . 8 TOTAL LAKE 
................•.......•................•.......................•.....•............•............•...........•...•................ 
STABILITY Of TOTAL LAKE IS 2856 . 6 GM - CM/CM··2 fOR AN AREA OF . 1472E+06 ACRES 
HEAT BUDGET IS . 5374E+05 CAl/CM.·2 
BIRGEAN HEAT BUOGET(ABOVE 4 C) IS 33968 . 9 CAl/CM·.2 
....................••..................•....•..•..............................•..•............................................... 
END OF DATA FOR JANUARY 81 
END OF RUN 
71 BEST DOCUMENT AVAILABLE 
2) Graphic 
72 
~ , lo.w. a ~ , »... 1.1 JOII-IUITTI.a • IIITtII 1M) 1'OClI1lt50 IICL. - II . 2 0155l'1.li'1[11 11.2 
3700 
:~ 
I-- 3600 0 
w 
W 
l.... 11 0 















0 3300 0 
I-- LAKE POWELL CONTOUR PLOT cr: 
> 
W 
-I STRY DATA tROM JANUAR Y 81 w 
LAKE ELE ATION IS 3680 tEET 
3200 ISO HER S ARE LABELED 
DEGREES CELSIUS 
31 "0 
0 25 50 75 100 125 150 \75 
RIVER MILES UPSTREAM tROM GLEN CANYON DAM 
BEST DOCUMENT AVAILABLE 
73 
